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I. \ B S O R B E N T. 

II. I\ ACETOUS, 

III. X X ACESCENT. 

This word may be employed to denote a matter, which cither is tuining four, 
that is to fay, acid, or which is flighrly acid. See Acid, (c) 

IV. A C I D. Acids are of all lahne fubllanccs the moll fimplc, .and confe- 
qucntly ought to be fonfidered as fecondary pinitpUi. 'I hen name is derived 
fiom their tafte, which is acid or four. (Jne of the marks by which they are 
cafily known, ois their property of changing into red the blue colots of an 
infufion of Bowers of violets, or of the tindurc of helionopiuni. (dj 
If acids were feparated from all moifture or water, and fiom all other fub- 
ftances not neceflary to their faline cBfcncc, they would appear under a coucictc 


(a) A B s 0 R r F N r. Thofc earths are 

callnl tihjerleHt, which are capable of being 
combined uith acids. Thefe are calcareous 
earths, alhcs of burnt vegetable and animal 
fubftaiires, magnefta, and eaith of alum. 
This dafs of earhs might be more properly 
denominated earths. Earth, 

Magnesia, Alum. 

(b) Acetous. Jeeteus add h the hme 
as vinc|8r: Jsrtm fermetUatsm is that fer- 
inentat^ by which vinegar is produced. 
Jetkus ether is an ether made by means of 
vinegar. Set Vinxoar, att<l Ether, 


(r) The woid acifient can only be piopejly 
applied to denote the firll of thcle mcanuip-,. 
'I'bc futond may be exprdled by either of 
the word", addaiom ox jubaad. 

(d) This property ol changing the blue, 
and of heightening the red colors of vegeta- 
bles, IS not common to all acids , for the 
volatile fulphurcous and dcftiovs thile co- 
lors ; nor is it peculiar to ..tids j for alum, i 
neutral fait, pioduces the fime cffid. 


or 
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or folic! form; But ge3iSii|||p^y liquid i 4l6ii»iiqr tq watec U 

fo great, that when they !<|lptain no more chan what is neceiTary to conilttute 
them they are ftrongly difpofed to feize more water, whenever they can 
touch it ; and as the atmofphere is always loaded with watery vapors, the 
contact of the air is folely fu£cient to rendt^ acids fluid, by their rapid union 
with its raoifture. 

Acids have a general tendency to unite with almpft all fubftances, particularly 
with thofe which are either fimple, or not much compounded % as phlogiflbn, 
alkaline faks, fixed and volatile, earths, (efpecially thofe called abforbent)^ metallic 
fubftances, water, and oil. 

Many fubftances are by chemifts called acids., bccaufe they poflefs thofe ge- 
neral properties which we have mentioned. But thefe fubftances differ from- 
each other by properties peculiar to each. 

As acids from their tendency to unite, and to remain united with almoft all 
other bodies, are never found fingle and pure, but muft be obtained and fepa- 
rated by artificial operations from the bodies with which they happen to be 
combined } they have been diftinguiftied by authors into claffes, according to 
the fubftances whence they are extracted. Thele claflTcs are mineral acids,_ vege- 
table acids, and animal acids. In Mr. Geoffrey’s Table of Affinities, thofe of 
acids are marked in the following order : fixed alkali } volatile alkali } earths s 
metallic fubftances. f«) 

Very concentrated acids taken internally in a dofe fomewhat large j for in- 
ftanee, an ounce, or even much lefs, when the acid is fufceptible of great con- 
centration*, are corroftve and genuine poifops. Their beft antidotes arc alka- 
line fubftances, either faline or earthy, oils, alkaline foaps, large quandues of 
mild drink, as water, milk, mucilages. Thefe muft be ^ven copioufly- and 
li»cdily. 

Small dofes of acids diluted with much water, fo as to be agreeably acidu- 
lous, and blunted by (bine mild fubftance, as fugar, are excellent cooling and 
aperitive medicines, fit to quench exceffive thirlb, and Ipffen the acrimony of 
we bile. They are chiefly ufeful in alkalefcent difpofitiona, and in putrid, 
inflammatory fevers. Their whole afdon feems to be exerted on the prims 
viae i for they are rendered unadive by. the powers of digeftion, by means of 
which they are combined with the earthy and oily parts of aliments and di- 
geilive juices. They would be certain poifms if they paflfed into the blood 
veflels with their acid qualities, at leaft with their acidity undiminifhed. They 
vfould coagulate the blood, and would greatly irritate the nervous and fenfible 
pafts. Malpighi killed a dog by inje&ii^ into the- veins foch a quantity of 
nitrous acid, as would not have hurt, if it had been fwallowed; Acids em- 
ployed externally (hew fimilar qualities, but trwe fenfibly thgn iiupaked 
by. the digeftive powers.. They are ufeful. agnlnft alkidcjicefft pu^ridt^]^ (/j 

fv) The affiuities or ptwersrfuman of mis (H- L The emmtn.frifmkt ^-4^ are, 
are, i. Fixed alkali } a. Calcareous earth ; i. They may be united witbwatei. Thjb >s 
3 . V olatile alkali, and magneila, the.powers of not merely a.diludcA o(;a 4 *b» .fpr 
union of thefe tWo being nearly equal j a.Iron, them wito.a.cettjMO 

sine, copper, and perhaps fome other metals j or cold is; pf^Cad^ - and th||^8)^P^4ttljd 
j. Earth of. alunt .6. The renaining metals. acqttirHia fpjfeihc gnatpiy, irfi«n.m 

inter- 
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'V. ACIDS (ANIMA L). This name is given to acids obtained from 
certain animal matters j as butter^ fat, blood, ants, and moil dies. 

Thefe acids have been tob little examined to enable us to juds:c wh*ethcr they 
be cil^ntialiy different from thofc obtained from vegetables. But v?e are cer- 
tain, that they differ in the fame circumftances as the vegetable acids do from 
mineral acids ; and probably, this difference proceeds from the fame caufe 


intermediate gravity of its comtionent parts. 
-From this union, therefore, it-new compound 
is formed. 2. They may be cothbined with 
fpirit of wine. Sin £tH£R. 3, They may 
be combined with abfo'rbent earths. 4.They 
may be combined with alkaline falts; 5.They 
may be combined with metallic fubftances. 
Although every acid does not dirc£tly dif- 
iblve every metallic fubilatice, yet .[>rpbab!y 
-by concentratio]^ pr dilution of the. acid, di- 
vjfion of the metals by mechanical and che- 
mical methods, by application of fufficient 
heat, and other means, every metal may be 
adled-n^n by every acid, 5 . They may be 
combined with phlogtfton, and with Pik. 
7. When they combine with thefe fitbllances, 
they difengage from them all or part of the 
fixable air which they contain. S.Tbey foften 
and difiblve the. folid parts of animals. 
9. They coagutatdmoftof the liquid parts of 
animals, ib. They change to red the blue, 
and heighten thered colors of vegetables, ex- 
cepting volatile, fulphureous acid, which 
deilroys thefe colors. Probably this change 
•of. color proceeds Srom the autpn of aci^ 
upon the oily partf. pf vegetables j for oils' 
are tendered red by fuftciently concentrated 
acids. II. They refift fcHherttaiions. la.Th^ 
are not Capable of being ftozen by fo fmail 
a degree of cold as Water is. tg. They 
pGpduce cold when popred upon,ice. . 

2. As acids fo powerfully attradl water,, 
that they arc never found pure and 4fy» but 
alwkys in a fluid Hate, -when uiicdinbined 
With earths, alkalies, or metkis, we cannot 
-cafily afeertain the quantity' of acid contained 

DtfHlled v-iiu^r, 14 oX^ 

' Spirit if fklf^ o*. 2. dr, 5," 

Spitit'of nitre, ox. 1. dr. gr. 

; .-ACitl of yl^o), dr. J. 

’ ^ ^ ‘n each of the 

the qusnfltitfi: of which are 
ncnii^Mdj^ the reWod wJusaPt the quan- 

■' ■ ‘ i,"--'''-*- '.I . * ^ g 
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in acid liquors* Homberg has attempted to 
eftimatc the quantity of acid coiitaincd in 
the acid fpirits of vinegar, niiiey fea-lalt, 
ami of vitriol, by combining thefe: liquors 
with fait of tartar, fo as to form neutuU 
falts j imagining that the weight gain?d by 
that alkali from its union with acids, or the 
difference betwixt the weight of the fait of 
tartar arid the neutral fait produced, ^, v/a-s 
equal to the weight of real acid contained 
m the quantity acid liquor employed. But 
as he did not confider, tinit the air expelled 
from falt^of tartar, during its combination 
with acids, makes a very coiifiderablc p irt of 
the height of that alkali, the inferences 
from his experiments arenotjutt > and the 
real quantity pf acid contained in an acid 
liquor, is fo much more than the quantity 
inferred by him, as the whole weight of the 
fixable air difengaged from the fait of* tartar* 
The quantity of hxaWe air contained in fait 
of tartar^' varies much according to the me- 
thod of its preparation, and other circum- 
ilatices ; but if we tuppf^ that the fixable 
air in the fait of^tartar, by Homberg, 
was in as great a proportion ns in the pearl- 
alhes of Aar. C^^v'cndilh, [Phil Tranf*'i766] 
that is rAlf of the whole weight of the 
kali, by adding nnyJts of the alkali ufed in 
each experiment, we Ihall nearly find the 
true quantity of folLd acid in each neutral fait. 
The firft column flicws the quantity of each 
of the acids employed to faturatc an ounce 
of fait of tartar i and the fecond column 
(hews the quantities of the neutral falts pro- 
duced. 

St. 

0®. I. dr, 3. gr, 36, 

oz. I. dr. 3. gr. 14. 

oz« X. dr. 3 , gr. 10 . 

*' 0 z, I. dr- 3 . gr* 5 . 

tity of contained alkaline fait is equal to an 
ounce, and the quantity of contained acid is 
^ual to the remaining weight y whereas 
t ' by 
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which conftitutc^ the *c!ifFcrence betwixt the vegetable and mineral acids | 
namely,, the combination of oily particles with the former, (g) 

'The pFcf/'horic add^ obtained from urine, appears, for the fame reafon, to 
belong to this clafs of animal acids. But it has properties fo different from thofe 


by onr propofed method of torreilion, fup- 
I'ofiuiL*; itill that the quantity of fixable air 
in his fait of tartar was of the whole 
weight, we ftiall find that of the oz. i , d r. 3, 
gr. 5. of vitrioJated tartar In the laft men- 
tioned inftance of the tabic, dr. 5, gr. 44. 
were fixed alkali deprived of its air, and dr. 5. 
gr. 21. were acid. Hence we may perceive 
that ihe c|uainitics of alkali and of acid in 
the feveri:! neutral falts, the weights of which 
arc ex prefled in the fccond :olumn of the 
table, are very nearly equal. See Ajr (Fix- 
AliLE.) * 

3. The adds arc, i. Vitnobc 

acid. 2. Nitrous acid. 3. Marine aero. 
4, Acetous acid. 5. Vinous acic^ ortartat# 
6. Kilcntial acid of vegetables. 7. Acid ob- 
tained by diflillationof vegetables. 8. Acid 
of bitumens. 9. Acid of borax. 10. Acid 
obtained by diliillation of oils, refins, and 
fats. n. Phofphoric acid. 12. Acid of 
ants and other infcdls. 13. Acids of healthy 
and of difeafed ifomachs of animals. 14. Acid 
of perfpirable matter of difeafed animals. Per- 
haps the number of acids is muchlai^er \ or 
I eihaps fome of ihefc ^rc only modincations 
of other primary^j.acids 5 or laftly, a$ Stahl 
fuppofes, they ire all modifications of the 
one only primary acid, namely, that of vi- 
triol. Seetbi theory of adds under the article 
Salt. 

(g) The acid of ants may be perceived 
by Imcll, on turning up an ant-hill in fpring 
or fummer» When ihefe infedfs are irri- 
tated, they difeharge a fluid which has an 
acid tafle and fmcll. Water, or fpirit of 
wine, in which they arc agitated, becomes 
acidulous. Part of this acid is ib volatile 
as to. by diftillation with fpirit of wine, 
in vt ich ants had bi.cn immerfed ; but the 
grc.uijfi part of it fo fixed, as to remain 
muted with the rcfiduous phlegm. All the 
acid may be cxtradled by water, and ren- 
dlrcd capable of rifing by diftillation with 
that fluid in a water-hatb. From 24*ounccs 
of frtlh ants were obtained by diftillation, 
without addition, eleven ounces and two 


t 

drams Of acid fpirit, feme urinous fait and 
fpirit, feme empyreumatic oil, and a reft- 
duum, confifting of earth and fixed fait. 
This acid is found to have the general pro- 
perties of acids. With fixed alkalies it forms 
neutral cryftals, oblong, and deliqucfcent. 
Thcfe cryftals being diftilled by a violent 
fire, yielded .a liquor fcarccly acid, andano- 
th?r liquor urinous or ammoniacal. From 
the rcliJuum diflblved in vvatcr, by filtration 
and evaporation, were obtained large cry- 
ftals which did not dcliquiate, and had the 
general properties of fixed alkalies. In this 
experiment the acid feerned to difappear. But 
by pouring oil of vitriol on thefe alkaline 
cryftals, white vapors were diicngagcd, al- 
though no acid, fpirit CQuId be obtained by 
diftillation. From thcfe white vapors,' and 
from the facility with which this fait cry- 
flalizcs, Mr. Margraaf, from whom thcfe 
and the following experiments on the acid 
of ants are extracted, fufpcAs the exiftence 
of a latent acid. The acid of ants formed 
with volatile alkali an ammoniacal fluid, 
which, like the combination of the fame al- 
kali with vinegar, could not be reduced to a 
concrete or foliJ ftate. With quicklime, 
chalk, and coral, it formed dry cryttals.- 

This acid did no j precipitate filver, lead, 
or mercury, from nitrous acid i hence it has 
no analogy to marine^ acid. Nor did it 
precipitate quicklime from marine acid ; and 
hence it has no analogy to vitriolic acid. 

As a metlftruum, this acid adled weakly 
upon copper, and ftrongly upon iron and 
upon zinc ; but it did not a£l, or very lit- 
tle, upon filver, lead, tin, regulus of anti- 
mony and bifmuth. Its combination with 
iron cryftallized ^ in which rcfpeiSl it differs 
from vinegar., It diffolved the calxes of 
copper, filveir, zinc, and lead^ but not the 
calxes of tin, regulus of antimony, bifmuth, 
or of mercury, which laft calx it converted 
to fluid quickmver. Upon the whole (fays 
Margraaf), we may perceive a refemblatice in 
many refpedls, though not in al), betv^ixt 
this acid and the acetous. tbi Mmoirs ^ 
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of air other acids* that it deferres to be confidered as a diftind): acid. See 

JE^H’OS PHOR US 

VJ. A C I D S (C O N C R E T E). Thefe arc falinc, folid fubftaflces whicta 
have the general properties of acids. Such are, ayfials of tartar ; effMial faks 
of vegetahltSy particularly of tjbole which are acid ; the volatile acid fait of amhet\ 
and of fome other hhumens ; and fiotvers of Benjamin. 

VII. ACID of VINEGAR. See Vinegar. 

VIII. ACIDS (FLUOR), Are th<rfe which are generally, or always iir^ 
a fluid (late \ fuch are the volatile vitriolic, hitrous, marine acids, and thofe ob-> 
tained by diftillation froth vegetable and animal fubftances. 

IX. A C I D (M A R I N E). This is fo called, bccaufe it is generally ob- 

tained from fea-fali- } though it may, be alfo procured from Sal-gem, or 'fcjj'.te 
fait, asid froth the filt of laline fountains and pits, fincc all thefe falts are dif- 
ferent from fea-falt, Only as to their origin; . ■ 

The marine acid, as well as the nitrous and vitriolie, is never found alone and 
.pure } but it is always' combined with an alkali, fo as to form a neutral’ fair, 
which is diffolved’copioufly in the fra, to which' it gives a fait tafte*. 

This neutral fait is alfo fomid cryftallizcd in large iranfparent mafies within 
the earth, and is then called Sal-gem, or fafflle fait. 

It is alfo diffolvcd in thfc waters of {overt wells or fountains, which may be owing 
to thefe waters communicaune byfubterrancous paflages with the fsa, •or to 
their pafling through mines of Sal-gem., 

The marine acid has all the general properties of faline acid fub'fliances. 

It differs from the vitriolie acid in the following eircumftances ; it is more liglv 
and- volatile j it has fmClTand color •, it emits vapors •, it has left affinity with 
fixed alkalies- and abforbent -earths j and, like the nitrous ^cid, it forms with 
abforbent earths no frits but fitich as' are deliqoefcent. 

It differs from the nitroUs acid by its color,- which is more yellow and lefr 
red’} by the, whitemrfs of its vapors, which are vifibW only in open air *, by 
its fmell, which refjmbles faffroo s by a weaker affinity tvith ubibrbent earths 
and fixed alkalies, f h} 

The marine acid cannot be fo much concentrated as the vitriolic and nitrous 
acids, becaufe it is more volatile. 

This acid cannot- be fo eaflly combined with phlogiflon as tlia vitriolic and 
nitrous, and we are not certain that Ibme medium is not requilite for fuch a 
combination, 

Although the properties of the marine acid are as well known as thofe of 
nitrous and vitriolic, yet chemifts are far from underftanding the nature of this 
faline fubfrance equally well. Becker, according to his theory of acids, attri- 
butes the diftinguifhing properties of the marine acid to chat principle which 

the Berlin Jeademy, voh 4. 174^^01 ike Opuf- in the text. It readily dilToIves metallie 
tuiesI^mmftm d^Mr. Margraef,'. . ealxes, which are little afieSed by nitrous 

■ Jtfettt’Oxmei with itiogs, as Wes, wafps, acid. Hence it expafls. from mon: colored 
and hornets, when irritated, cliicharge an , earths and .ffones the metalhc calxes, by 

, , which the color ojf thefe fabftanccs is pro- 

. (b) Marine acid differs frokn the nitrous duced, 
in another inflance* heffdcs thofe mentioned 

■ ■ n-*; 
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cA\h mercurial earth. But he fvppom his opinion by tTiOCth€r'prDoft, th*ii 
'by feme .appearances caufed by the uniw of this acid with tneullU: fublitaAO^ 
in vv/iich Jili'o he fuppofes this mercurial earth to be a component part.: fiucas 
ihc e^ltence of .^his mercu^iahearth in marine acid« or in metajilic fabilanoesy ije 
not mfmohftrateg, hbr even fu^ciently io^ca^ed^i and as Becker has expluned 
hi mieJ f very obifeurely apti cppiFpledly this f^joft, wha^ he h^s faid does 
not merit a deliberate d|fcu0ion, ^tahl» therefore* Mrhp was too judicious to be 
fadshsdwith appearances and prpbahditie:s> , ^bandoneda in ibme meafure. this 
part of Becker’s theory, and .only exprefics a . wilh tha^i.the exiftenee of the 
mercurial earth could t^^aa weU alceftained as the exigence of phlogiiton. 

This ^reatebemift, ho.weyer, appears , to be .cpnvinc# tho primary identity 
of all falinc fubftances ; that is to fey* he believed . that they aU were the vi- 
triolic acid dilguifed by fopie mixture. He alTures us, even» that , ho has been 
-able to tranfmute acids into each other j that is, to change ahtO vitriolic acid 
into the nitrous and marine ; and to reduce ihele back again into the vitriolic. But 
he has not piiblifhed his experiments on th'is futi^eft, perhaps becaule - be bad 
not fufiicientiy' alcertained the procelTcs, or tliat he cbofe to refisrve to him- 
felf fuch important bilcoveries, Tlic pollibility, therefore, of thefe tranfmu- 
tations of acids ds not yet determined. O') . ^ 

The properties of the marine acid, aboye-meptioned, indicate nothing mote . 
than.that it. participates ol^ the nature of .both the vitriplic andnitrousacids. 

Its combination with phlogifton, which, of jdl its properties, might affift us 
moft in our inveftigation, has not been fiifficiently explained. 

The unfpccefsful attempts made by, M. Mai^aaf, a celebrated chemift of 
the academy of Berlin, to combine the maripe acid pure and crude, as he calls 
it, with phlogifton, with a view to compolc pbofphocMti»i pre lb many frelh caufes 
of uncertainty, and additional motives to endeavor the iUuftratlon. of this im- 
portant obje<ft:. Phosphorus. 

Marine acid., combined to the point of faturation with marine alkali, called 
alfo mineral or follii alkali, forms a neutral ialc, cryftalizir^ in eubes, of an 
agreeable, fait tafte. Sec Common Salt under the article* Salt. 

With volatile alkali it forms a ncMtral, cryftalized, and very pungent fait. 
This ialt Jife femi- volatile, and may be fublim^d with a cmain degree of heat. 
It is called Sa/ ammoniac. See Ammoniac. 

Metallic fubftances are in general more difficultly diffiilved by the. marine 
■tlian by the vitriolic and nitrous acids, becaufe the firft has left ^nity than the 
. other tv. u with phlogifton, which is the medium of union betwixt metals and 
acids. 

Murine acid, when fluid, however much concentrated, and affifted by any 
hent, cannot diftblve gold, filver, platloa, or meix;uiy, in thpir natural or me- 
taiijc ftate. It combines however very well and intimately with filver and mer-, 
cury tw, two methods. One of thefe is called the dry method or cementation, 
■becaufe the acid then, in fonae meafure, is dry, and expofed to tho greateft 
-heat it is capable of receiving, Parting (Concxntrated) andSpBLiMATn 

{/) - Concerning the identity of acids. Tee the article Salt. Cpnioeriiidgdte ScanfiSM* - 
;iatio#of marine acid into the atid of nitre, fee alfo Acto; (Nitrous). 

■'""(Cor.'" 
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TH wotliod it called- the hmid and coniifls in fe- 
jitiattlig thefe ntetals m i^mus jneid See Luka Cosnea, . 

aaAJPic'icse4TA.Ts ^ 

Thb actd» when pure toif iiiiitiliKd» cannot by any known niethQi|||dif- 
falvegold or placinaw Buc niben it b mixed with the mcrous acid, it forms a 
menflbtmmcalublAfiw b mwfilir d^fibivnet tksk metals. See Aqva, 
Knot A» F man cotnbimm^ < dl with Jold or tdatina, metallic fal ts 

art; ^Milled lufcepcible of GtyiflMIlbatioft.. See aadPtAtittA. (k} 

Pure marine acid difibhrest bMSkkmtly veH' imv ‘ieadl^ ^I^per, iron, zinc, and 
bilinuth % ami: Ids easily isqlgHktt of antimony : hOd it fc^ms with thel'e 
metals diSecoic blts^ ^ piti^rtks ef which under dm articles Tm,.. 
2<ead„&c. 0}. 

The mmeetd mod; mmadkable in the combinadeio df marine 

acid wdtR mma^ irndters, are ,*, ' ' 

ti, Is- difiMves thde fubfbrteea with lefs Kaac-'and ederue&Choe, and with. 
&»er vaporsv fhan^ ditaous acid does. This dbferration is true^. eyen widi. 
refpcA to thoft meeals which it diikdves mod; reikdily, as copper and- iron'. 

t. ItAirnts.with dt the metals which Jt diilblvos^ excepting, iron and copper^ 
faka capable of ciykallzation.. The caufe of this pit^:iert]i; is, diat ^neraliy ic 
takes frofls^ metals much- lefs of their phlogifton thah the nitrous acid does. 

^Thtf'inetals with which i|Contram me ftrtmgdl; union,, as filver, lead, 
mercury,, and the regulus of antimony, are a&ually diofe with which it unites 
moft di^uldy. We muft here oblerve,. that marine acid feparates filver, Icadi 
and mercury,, from the nitrous addin whi^ dlby hhd'been pmviouHy diflblvedi 
and when it is once united with thefe metalS^ they adhere more ftrongly to it, 
than they did to the nitrous acid.. This has given occaiioh to Becker and 
other cbemills to advance, that in marine acid^ and in the laft mentioned metals, 
there is more of thatjirinciple which they call mercurial earthy than in any other 
acids or metals* And to this abundance of mercurial earth, they attribute the 
ftronger connexion marine acidv and the -mentioned metds, which are diftin- 
guiihed from all others By. the appellations u'biie, lii^r, and mrcurial. 

4. Marine acid has the property of volatltiiing, or carrying od* withdt in fub- 
limation or diftiUation, entirely oi^ijjartly, the metals with which it is united, 
tbofe particularly with which it forms the ftrongeft union, as mercury, reguhis. 
of antimony, filver, and lead. -SrrSuBUMATE (Corrosive),. Luna Cornea, 
BuXTEU of AnTIMOHY, and PtUMSOM CoRNEUM; 

5, , Marine acid, though in Ibme re(p«Cls lefs ftrong*thjin the vitriolic or ni* 
trous, forms with mem^o lubftances, and particuhrly tyith the laft' mentioned 
metids, srith which it SdUeres mod firmly, mtalUe faltsl much more corrofive 
tfian.thde formed the tMtsef two acids*: See Causticity,. 

(4) By: two uMUbcMk g(dd|'"|Hid; j^latiita arl^c, Regulus of cobalt, .and thefemt- 
tBaybe rendssfd. Ibtulbk in- faacine acid : metal called nickel, are alfo fohible in tna- 
i. %, pirevipas fbkitkUi in.apva- aigMi, and line acid-: the Solution of the former it 
ptpcipitatMMOi frpih tbat-meimruum by means reddifh yellow, which i$ changed to green 
of an alkfdi I or, a. by a previous calcina- by application of heat j and the folution of 
tion wkK tin or bifinuth. . . . |bs' iattef is of a deep, green color. 

, scidj.when' boiliog) difiblvea. - ^ 
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I'lie greaivjA part of thefc phenomena, peculiar to marine acid, evidently 
jirocecds from the di/Hculty with which it unites with phlogifton, and to the 
f.iMllnefs'of the quantity of that principle which it takes from metallic fub- 
iianib. 

flowever, thefc phenomena, thus collefted, may, by being compared toge- 
rlier, furnifli matter for curious Ipeculations courcernlng the famous mercurial 
earth of Becker, which, according to liim, is the third principle of metallic 
fubftances. Befides, in moft folutions of metals by marine acid, a Angular 
fmell, refembling the fmellof garlic, or of arfenic, is exhaled : but, according 
to Becker, arfenic contains abundantly the mercurial principle. 

I'he difficulty with which marine acid combines with the .inffammable prin- 
ciple, is the reafon why this acid a<5ts fo little upon oils and oily fubfiances. It 
feems to have no power over thefe fubftances when it is fluid and united with a 
certain quantity of water. What it would produce, if it were artfully applied 
to thefe oleaginous matters in itshighcil degree of concentration, with the help 
of confiderable hear, is not known. Very interefting refearches remain yet to 
be made upon tliis fubjed. 

It appears that the ihflammablf p' inciple, when intimately united with water, 
as in ardent fpirits, is in the favorable ftace for combination with marine acid ; 
although many more difficulties are found in making this combination with 
the marine acitl, th.an with the vitriolic or nitroys. 

Marine acid, mi^ed with fpiric of wine in all proportions, and even fre- 
quently diftilled with it, is much Icfs intimately combined than the other two 
acids, and proportionably lofes lilfs of its acidity than they tlo. See Spirit of 
Salt (Dulcuied). 

Lately, however, marine arid has been apj)licd to fpiric of wine in fuch a 
manner, that from their union refults a liquor which has the diftinguithing 
properties of ether, and is a true marine ether, M. Baunti^ an able artift, and 
excellent obl'crver, was the firft who pubhflied that he*'had fiicceeded in making 
this combination. J lis method was by applying the vapors of highly concen- 
trated marine acid to the vapors of fpiric of wine, by means of a convenient 
.ipparatuai of vefll-Is. I'he detail of this fine experiment may be feon in his 
pij/'ertatim on Ether. . # 

Since his time, an illuftrious and Irarned lover of chemiftry • has found a 
method of malvjng marine cthv*r v/ith infinitely more facility, and more abun- 
dantly, by difl'lling along with fpirit of wine the fmoaking ffirit of Uhavius^ 
whicli i' nothing more than highly concentrated marine acid, charged with a 
cojifi.il rablc quantity of tin, wliich it had carried up with it in diftillation. 
i,ee 'fjRJT (Smoak-ino) of Libavius. 

’ i Pott, in his diflertariqn de acido falls vinefot and other chemifts, mention 
tJ c mixture of fome metallic fairs, containing concentrated marine acid, fuch 
•A'* butter «sf antimony, with fpirit of wine. l‘he phenomena which accompa- 
nied thefe mixtures, fliewed that thefc fubftances re-afted cOnflderably on each 
other, and conl!*qucntly were intimately combined, 

* The Marquis de Courtanvaux. 
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Thtfe pHnomena, and particularly the eafy production of marine ether, liy 
rhe fmoakil t fpirit of Libaviu.% prpve that tlie marine acid which has be«n corn - 
bined with\ netaHic'fubftaiices, is in the fitteft ftate for its intimate* combinarion 
with fpirit of wine, and for the forniaation of an ether. Does, it this 

property, by depofiting along with the metals a portion of fomc ot princi- 
ples i for inftance, of its njcrcurtal earth j or hy carrying olF foinf t;f ihc prin- 
ciples of the metals ? To me the latter feems ceuainly the mcthc.l j and that 
the metallic principle which it carries off is the phlogillort of the rr.ctals, t he 
beft means or deciding this intereftirig "^jueftion, is to combine the acid with fe- 
veral rpetallic fubftanccs," p^inicul^ly with thofe which contain much phlogihon 
and ealily' part with it, as zinc, rcghlus of antimony, tin, and iron, and then tc* 
feparate the acid from thefe fubftances •, not only to try whether ether can be made 
by the acid thus prepared, but alfo to afcei’tain by the other tTii-.o-w which che- 
miftry affords, whether the acid be really by this method combined witJi a 
portion of the phlogitton of the metals. Mr. Pott, as well as Stahl, affirm** a 
faft which confirms thefe notions,* and which wclLdefcrves to be afrertained ; 
which is, that the properties of the nitrous acid may be given to the marine 
by combining the latter with iron. But it is very certain, that the principal 
difference betwixt thefe two acids, proceeds from the quantity of phlogilfon 
which enters as a principle into the compolition of the nitrous. See 
(Marine). 

The affinities of marine acid, according to Mr. Gcoffroy's table, arc in 
the following order : tin* regulus of antimony, copper, lilvcr, mercniy. Ac- 
cording to Mr. Gellcrt, its affinities are placed thus : phlogifton, zinc, iron, 
copper, tin, lead, bifmuth, regulus of antimony, mercury, arfenic. Thi.*; table 
fhews alfo that it does not dilBlve gold, and partly dilfolves filver by the dry 
method. (w9 - 

(m) The affinity of tin is greater than by the force of the fire, forming mercury 
tliat of copper to marine, according to fuldiinate, or butter of amimony. 

Mr. Geomoy's .table, and kfs, according to Mr. Hcllot found, that by repeatedly dry- 
Mr. Gellcrcs table. .1 have obferved that ing and diitilling the mother water of fca- 
tin readily precipitates copper from this acid, fait, more and rnorc marine acid could be 
and alfo from aqua regia : Mr. Gcliert is obtained without addition, 
therefore miftaken. 1 ne affinities of this. Marine acid renders calcareous e.irths and 
and alfo of other acids to metals, vary in metals folubicin fpirit of wine •, butnotvo* 
different circumitances. Thus, for inftance, latile alkali, tas nitrous acid does ; nor fixed 
although marine acid unites geaerally with . alkali, as acetous acid does, 
copper or with iron, preferably to mercury, JVifarine acid, together with burning phlo- 
«r regulus of antimony } yet if either of gilton, gives a re^ilh yellow flame. 'I'he 
thefe latter metallic fubftances be added to a marine acid of mercury corrofive fublimate, 
mixture of fca-falt and vitri^, green or combined with copper, forms a fufible mafs, 
blue, and confiderable heat applied, thema- which kindles like i'ulphur, and burns with a 
rine acid of thb. fea- fair,’ difeng^d fiom its blue flatiKi. The phofpborus of Humberg, 
bails by the oeld *of tlte' vitrio|^. will .not Which is a combination of the marine actJ 
unite W'ith the iron or copper of ,'ttto, vitriol, of ammoniac with calcareous earth, to 
but with the mercury regulus of ’anti- whiqh a portion of the inflammable prtn- 
mony, and along with them will be raiftd ciple of the I'al ammoniac adheres, is lumi- 
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X. ACIDS {MINERA L); Mineral acids are thofe Which are ob- 
tained fi'om minerals, or fubftances dug from the. earth} fuch Julfhur^ 
bitumens^ alunti Menites^ vitriols^ clays^ all which contain vitn&Ut acid } the 
nitrcifs earths^ from whiciv nitrous acid is obtained } and fea-htlty or 

common fatU, which furnifli marine acid, t- 

There are then three mineral acids, the vitriolic, nitrous, and marine. 'Thele 
acids are generally more fimple, lefs volatile, more fofceptible of coiKwntration, 
and ftronger thkn the acids obtained from animals or vegetables. Plence their 
power of dcfcompofing al! the neutral falts whofe adds are of the latter kind, 
of difengaging thefe acid.s, and of fobfVituting themfelves i« their place by 
uniting with the fubftance, which together with the animal or vegetable add 
had formed the neutral fait. See Acid, Acid (ViTRiotic), Acid fNi-’ 
TRovs), Acid (M.4Rin£). 

X'l. ACID (NITROUS). Nitrous acid has all the general properties 
of falinc acid fubftance.s, mentioned under the article Vitriolic Add; See Acid 
(VitRioLic). But it differs from vitriolic acid in the following circum- 
fVanecs 

1 . It is lighter than the vitriolic. The weight of the moft concentrated ni* 
trous acid, which can be obtained by ordinary means, is to the weight of water 
as 19 to 12. Sec a memoir of Mr. Rotielle concerning the inflammation of 
oils, in the Memoirs of the Academy fortlie year 1747. 

2. It is 6f a ycllowifh-red flame colon 

2. It is lefs Bxed than vitriolic acid, and cannot therefore be ever obtained in 
a concrete form, when unmixed. 

4. It perpetually exhales in vapors of the' fame color as itfelf, 

5. Its fmell and tafte are peculiar and diftinguifhing.. 

6. When highly concentrated, it fbrongly attra£ts the moiftui'c of the air, 
but lefs ftrongly than vitriolic acid highly concentrated. 

7. When concentrated nitrous acid is mixed with water, a confijderable heat 
and ebullition are" produced from the adivity with which thefe two fubftanccs 
combine. While they are mixfng, a Angular and curious phenoOgnnon appears,, 
which is, that the liquor affumes a blue or deep green color, while the vapors 
continue ftill of their original yellowilli red. M. Beaume has made this obfer- 
vatioh. 

This blue color, as the fame chemifthas remarked, difappears in a few days,. . 
if the v.itrous acid has been diluted with much water. 

Concentrated nitrous acid is ver^ corrofivc. It tinges the fkin.iirith a y^How 
rnior. Which* does not difappear till the epidermis comes off. It, ^ luccefsfully 
employed to corrode and gradually deftroy Warts, and unkflaimd,, indolent 
'umors. 

nous whcnftruckiH the'dark. From thefe |i^ens tiw apj^loadon of fwflSdeiit 
l;.cls, together wKh the preparation of ma- fot: the oCt&at. 

line ether, v/e may perceive that marine acid Homhcrg fbtuid, thatlharinet add cdffddes 
is capable of uniting with phlc^iftdn, ahd glafs mo^ than any edidf add. the 
that .a hiarine fulphui^.mighp^tohabiy he procefs of marine idd,-' 
foimed, if the volatility of tharMie actd did of Salt. 
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‘ If the opinion of Becker, Stalil, Junker, and all the fcholars of StaM be 
true, that there is only one primitive acid, whence the reft aie formed i and 
that this nioft fimple acid, the principle of all others, is the vitiiolir, then it 
follows that nitrous acid is nothing cUc than vitrioUc acid, changed by th<' union 
of fome other principle. Further, thefe chemifts think that nliroui ai.id is 
formed from the vitriolic combmed, by means of the putrid ferment it lo.i, wiili 
a certain quantity phlogifton. To prove their opinion, they give me itillow- 
iiig reafons : 

1. That the nitrous acid is obtained from nothing elfethan materials impreg 
nated with putrid juices of animal and vegetable fubltances, which .irc knovvn 
abound with phlogifton : whereas vitriolic acid exifts, nof only in nioft mi- 
nerals, and in tho very earths and ftones, which arc fitted to form a nutiix for 
the generation of nitrous acid, bufalfo in the atniofphere, us appeiu 
from the experiment of expofing to the air linnrn fbaked in a lixivium of allia- 
line fait, which in a certain time is found to be changed into vitriolaicd tartar 

2. 'I here is a great analogy betwixt thofe proper tics of the nitrous and vol.i- 
tile vitriolic acids, by winch each of thefe acids difters from vitriolic acid, 
and volatile vitriolic acid is evidently vitriolic acid changed by union vji-h 
, phlogifton. 

This volatile vitriolic acid diflers from vitriolic acid by its volatility, by i s 
fmell, by its weaker adhefton to alkaline faJts, by the greater Iblubdiiy ana clif 
ferent form thp cryftals rcfolting from its union with alkaline falls. 

But thefe properties are the fame which diftinguilh niirojs acid from the 
vitriolic. Bcfides, the volatile vitriolic and niiious acids refemble each other, 
and differ from vitriolic acid in the following refpeds : i. They produce .i 
much greater alteration on the colors of vegetables than the vitriolic docs : anil 
2. The falls formed by their combination with fixed alkali refemble each other, 
and arc equally dilferent from vitriolated tartar. 

Several new interefting experiments might be made to deteimine more parti- 
cularly the analogy betwixt the volatile vitriolic and nitrous acids, 'i'he file 
rcfulttng from the combination of vol.ttUe vitiiolic acid and abforbent earths 
might be examined, in order to tiifeover whether it be ddiqucrccnt, like the 
fait from the combination of the fame earth with nitrous acid, and in wh u 
other circumftaiiccs thefe two falls refemble each other, and differ from the 
vitriolic fait with earthy bafe, or felcnites. 'J’his inquiry would be ftiU more 
interefting, as the nitrous falls with eaithy bafes have alfo been little ex.tmined. 
(Jre Salts (Nitrous) with Ivauthy Basi..s. 

Nitrous acid is one of the molt powerful menflruums in chemiftry ; not 
that it is the ftrongeft arid j for in ftrength it is inferior to vitnolic acid, and 
even in certain circumftances to marine acid : but on accouo^if the facility, of 
the quicknefs, and of the adtivlty with which it difiblves nfiH fubftances. 

Tlic bodie^i upon which it adts nioft forcibly aic, phlogifton, alkalies fixed 
and volatile, metallic fubftances and earths, particularly or the calcareous airul 
abforbent kinds. 

Nothing Can equal the impctuofity with which nitrous acid joins iiftlf 
to phlogifton. It is fo great, that probably nitrous acid has a ftronger affi- 
nity with phlogifton than *the vitriolic has ; and it is probable too, r’ ar 
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tin, which the nitrous add dcjirlvcs of its phhgiilon, and in fome fort cadcincs 
rji/ur than dilEilves. See Tin. (o). 

XU. ACID (PHOSl'HORI C). See Pupspno-irs. 

Xlir. A-CID (VOLATILK SUtPHlTREOUS, or VotA- 
TiuE ViTRioiic). This is nothing elfe tha^ vitriolic ^cid diluted with water, 
and weakly united to the inflammable principle, The properties of this acid 
are then the fame ejfentially as thole of vitriolic acid. See Acid (Vitri- 
one). But the phlogiflon which is united with the volatile acid makes it differ 
confiderably from the pure vitriolic acid. 

It differs from vitriolic acid, i. By its f.ucll, which is fo aflive and pene- 
trating, that it can inftantaneoofly fuffbeate and kill animals. This fmell is the 
fame as that of lighted fulphur. As vitnohe acid, when purr and free from 
phlogifton, has no fmell, it appears that the fmell of volatile vitriolic ar id 
is caufed by its phlogiffon ; and this is one of the beff proofs of the opinion 
of Stahl and other chemifts, who think that phlogifton is the principle of all 
odors. This opinion will appear t ven dcmonffratctl, when we confidcr that no 
odoriferous fubflance can be round, in which it is not cafy to flicw the prefence 
of phlogifton. See Phcoctstom. 

2, The vohtile acid differs from the vitriolic by its volatility. The latter is 
the moft fixed of the mineral acids, and .is for that reafoii the moll fufce^itible 
of concentration ; but the volatility of the former is fo great, that it cannot 
be much concentrated. This property proves that phlngifton is a principle 
i’flcjuially volaiile. 

The volatile acid is infinitely weaker than vitriolic acid^-, not only be- 
caulc it cannot be fo much concentrated, but alfo bccaufc by Its combination 
with phlogifton it is rendered lefs fimplc, and confequently Icfs capable ©f 
aiiiniry with otivr bodies. Therefore, the neutral falts formed by it with 
aliwahes, are eafily decompofed by vitriolic add, and alfo. by all other acids, 
even the weakeft amongft the vegetable, 

4. Ihe neutral fait svhich refuUs from the oniob of volatile vitriolic 
acid and fixed alkali, differs much fiom vitriolatcd tartar with refpeft to the 
figuic of Its cryftals, which are bug and necdle-lijce, arranging themfeWes to- 
gctlier in form of tufts or flirubs. Its tafte alfo is diffcient from that of vitu- 
olated taitar, and it is more foluble in water : all thefe properties flicw in a 

(,) "Nitrous acM forms with oopjjer, a Nuroiis acid combined with chalk: forms 
giocu , with hen, a reUtiilh ; witli lead, a the j/iioi'piiprus of Baldwin, fsr Fhospko- 
ydtow i and with fitvei, bifmuth, meremy, aic Stoxxs. Cnhobated anil dUbUed with 
.>>' doe, colurlels iplutions. Tm it dii> Quicklime,, it tmttrod an inflailiiiMiablc Vapor. 

) I.es Jmpwfoftly, and it conwdei logulus bm Mr* m the Sebum rf 

of antimony to a white powder. With le- $^iciibiai hy NUram 'Atid, With ice this 
gulus of cobalt tc forms, a re^ and with acid pctiduces cold renilHrkiibiy. Conoeminp; 
nickel a green folnthin. U dinoivea arfo.' the origin of rtkrous acid, Njtr 8 serf 
nio, and, atcoiding yo Hcnckel and Neu- SatT t and for thaprooefsm obtaining it, 
mann, forms with it a auifHlifeo Ihbftance. fte^vvext ijf Nitre. 

Pi. Brandt found that by ^ticuiacttti* 

magcfficnt it ran diflhlve gnldl Bet OpL©. 

Jt has little elFadl on niol^bc calxes. 
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ifeut^l fait the vreak tunca} of its is called fuJpbureous 

faU^ SrAHu See'Spii 

g. The aftion of VplatUe!'i^il»^^ morp cyident'^han of 

vitriolic.Mid' tM|BMi,'tl^e-’pc;^i^|Pr'j^^ .by ‘jpouring an e<|uai’ 

quantity’ of '’each;,af ‘4ie 'Wiqa of .feioktB,'':'or,of neliotro^, 

of cochcnille^- ’^ri^'l which 

voktile ^twofic has'^vbcei^^ , p^red, w mote of the 

kitenfityiof ttetr. colors othw ttnhftuteS^ thwib to la^y» their colors- 

witt be more ohangedrt^i^^o^iihd is^p^ tofneh 

s degtee by^'-,tKis*adidj./ t4'a%;;K';’CT^rqys'’ moft,cdtpf^''i^ tHcm/diTappcar 

entirely '_ih’ timp- . ' .'f^b .'iifch^ra it^y^ty. tirtaV' by giving 

tb ' cettain- ,. matters, ^:;W 0 pls’'knd' fil^s,;''a^dt%tc!tJ’of 'wh'itencfs to 

which they hot'll bthieratifebiw l^brdhk^purptifc, thefe matters 
are expofedin a clofc' place ib the fumes of WrmngfutpHpi^, from which, as 
we {haU aftefwapdkwj^rgipc^ «SJ!irl§iri)i>Ht;R. i 

Alththigh ?oiatil<f vlhnbliC 'iCjd dilleis elfeptially frdtn nitrous acidi fince 
the':fpfmce)i(a’'^i^i^g,,'^i«{yiiia^-*^ by the'i^dition of 

phloigiifion,'"-wtifch.'if'''l^i'^^ )Emjitfed''.¥o''5t;4 ne>toh.clefsV'K.'is necdl^ to 
rematkf'.thata^ the' hiw eebited of the vbladle acidi- make it refemble 

nitrous ■•■aciq & it'frOdi'' vitfialic-' acid, ■ From 

this remj8rlfc iaay';W;|draam one of 'the^^ongeft prdumptions in favor of Stahl’s 
opinion tCb^'niingV the great cbeihift thinks, 
dfmt iriwfiolic jle is die principle- 

of all othor acids, and :?i[lmpld^ 2He thibhs that ‘nitrous acid is 

particularly ifiQthingrej^'t^fl .a0d xbiirtbihiEd by means of putrefaftiOn' 

with a certa,iin qpahnty of phlo^fon in a mbnbef very different, and 
infitutely more intiinatcTy than Hhr pjbio^ Gbmbined in vohiiile vitriolic 

acid. For this latter cmr^inadpti . ^ .; h> wea|t; that Jt is decqnipofcd by con- 
Mift of air,.} fo.tliare th? thoft i^Ong aisd, penetrating volatrfe vitriolic acid, by 
-eiqjp&re .}}|;. cpeti' vej^lsi. lo&s.- in. a IHt^; dhic ail its Fyiell and 'Volatility, and 
betaines bqte and ' yitriolfe, i^td, ''.^b’fe'dkme ■pheno- 
menon pke^.y^hbn the, volatile acid k combiflta kith an alkali. ' Hence the 

-fulphOrebb^ fak of St^ expofed^r a while tsp ftte afe} Ibifes all the properties 
which d|ftiflgailb k 1^^ and becomes no wife dilFerent 

.from ic. 

The th» reafbn, of tjfie weafene(^.‘ ^ phlogiftan in volatile 

'viifdolic'acjd,, k tbe-pk^nce of thOjjj^t^i/j^indpl^j'-'abay^ , the ^quantity of 
ka^fv^l^li^ * ftrong -and 'inti- 

.. ■Thks^/’'ii^k**p^;dk?jfe'?^WcV»cid except w^t is- 

.eire»tiat'''w-f^k,;,',v®f- ap|^|p’.s,tO'l-'aay;'i^5t|*^^ containing phlogikon, vblatilc- 
:: vkdc$lc.'ak^ii;ki'i^r.4iKfn;:bik^ in: which .ibe phlogiHon 

akkiiolic' atid, 
matter ''bqiitaining 

, ^phloyl^V;' and. .'nevef'Tuiphur, 

’ ’exc«^i’t^t.ik:^:>‘'vx^'^kl^4b!»bh^ depriv’ed. of all- 
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T he great facility which vitriolic acid has to combine with phlogillon, 
■even when fupeifluous water is mixed with it, furnilhes many methods of 
p.oJ'.icirfg abundantly this volatile vitriolic acid. 

SiahJ propofes two. The firft is, by burning fulphur as (lowly and gently 
as poWible. The acid which exhales in t^is operation is very volatile, very 
pldogilbcatcd, and very lufR}c.*iang ; tor two rcafons : j. Becaufe of the 
liiile activity with which the fulpbur burns, the indanimable principle is not 
entirely coiifumed, but a portion of it remains united to the acid : and, 
llccaufe when the vitriolic acid, which in lulphur is in its higheft degree 
of concentration, and even in a (lace of perfeft dryncls, dtfengages irl'elf by 
degrees, during the (low burning of the fulphur •, it finds in the air a portion 
of water which it greedily leizes, and whicli renders it fit to be changed with 
the remaining phlogillon into volatile vit lolic acid. When fulphur is burnt 
Jiallily and ttrongly, little or no volatile vitriolic acid is produced, principally 
becauic then almoil ail the intUtnniable principle of the fulphur is deftroyed 
by this perfed: mdanimation. 

This firft method oi' obtaining the volatile vitriolic acid is the beft and eafieft, 
when it is nDt intended to colkd it, but to apply it to fume bi^ly as foon as it 
is produced ',as, for example, to kill infeffs or noxious animals, to whiten wools 
and filks, to fulphurate wines, or to produce the fulphureous fait of Stahi. 
See Salt (Sucpiiuatous. See alfo Sulphur). But this method is improper for 
colkdling the volatile acid, becaufe fulphur cannot born in clofe vcflcls. 

T tie fccond metitod propofed by Stahl for obtaining the volatile vitriolic acid, 
is by di (tilling green or martial vitriol in a cracked retort, to which a receiver 
is properly luted. By this method a confiderable quantify is produced and 
colleded j becau(e, i. '1 he phlegm of the martial vitriol fuppUes the necefifary 
water to the vitriolic acid i and, a. Enough of the phlogifton of the burning 
coals pafTcs through the crack of the veftel, to form volatile vitriolic acid. 
This method, though very good in itfelf, is fubjefit to a very great inconve- 
niency in praclice } which is, that when cracked retorts are expofed to the 
hre with the greateft caution, they are very apt tobreak ftill more, and entirely 
to fall in pieces, by which the operation is fpoUed. 

'1 lus inconveniency may be avoided by diiliiiing in a good retort, not cracked, 
a mixture ot, viuioUc acid, or (ubftance containing it, and any matter captble 
of furnifhing at once water and plilogifton. T hus fpirit of wine, oils, fat, 
rclins, &c. mixed and dilldled with virriolh acid, can always furnifii a good 
quanrit'» ui' firong volatile vituol.c acid. See Oil and Ethsr. (Vitriolic). 

Thi> acid ought to be kept in cryftil glafs bortle.s, clofed exa<Tly with glafs 
Hot pers $ and to be as httie as polTilile expofed to air, becaufevapors always 
t‘j de from it when fo expoled, by which its ftrength is impaired from 
i' diffipation of part of its phlogifton. ^ 

'^hi^ great facdity which the phlogifton has to feparate itfelf from volatile 
vitriolic atid, is the caufe of the exceeding difficulty, and even impoffibiUty 
of detei mining precifcly the quantity of phlogifton neceifary to convert any 
given (jiuntity of vitiiolic acid into Volatile vitriolic acid. In general, we 
know that veiy little is required j a fingtedrop of oil being capable of converting, 
by iliiiiUation, a laige quantity of vitriolic acid into very ftrong volatile acid. 

» Up#’ It 
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Ic is no Itfs djiRcult to determine crrtainly and pcccifcly the propcrtjcs of this 
acid as a mcnftruum of diSbrcilc fubftanccs j as, for exanipU*, tvrtns and niot.tls. 
Tliis difficulty alfo proceeds froi]i}i Ibo facility with which it parts wiililts { liK»- 
giffon, and confequentJy changes its nature, which it docs njorc oi Icjs in the 
of combinatior^ with the fubftatices itdidblvest It is an acul pctp'uially 
changing^, and .which we cannot be certain of having the fame at diiilu^.t 
times. 

Thefe difficulties ought not to prevent trials of fuch combinations, hiilicrto 
little known, ^ecaufc in anjimportant and cflfential enquiry, which may ilir.iv* 
new lig/it upon the theory Of acids and phlogiilon, even approximations bccoou' 
important and clTential. 

XIV. ACIP (TARTAREOUS). d'rc Tax tar, and Car am oI 

^AH.TA]R» 

XV. ACIDS (V E G E T A B L E). All ad^ obta ned f om vegc 
table matters are lb, called. Such arc the juices^ of lour fruits, wine turuoi 
four, or vinegar j cryftalsof tartar j all the tflential, acid, concrete falts, pio- 
cured by cryftallifation from the exprefled juices of plants j and lallly, all the 
acids obtainedf from vegetable fublUnces in analyflng them by diflilUtiun. 

Thefe acids diSbf from mineral acids in being lefs fimpley lels fixed, lei's fi<f- 
ceptible of (Concentration and weidter qualities, which proceed from their union 
to A certain quantity of oil, with which they are lb inUmaiely combined, t!»r.t 
they cannot be feparated from it but by very nice and ftudied ouciations. Hcr.ee 
all the neutral falta l^rmed by theftt^acids may be decompOfed, eitlitr by the 
mere aAlpn qf the Sre, or by any mineral acid’whaicver. 

The paniculars^ of what if.h^re advanced Ip* general on tlteir properties and 
principles, may be fe(cn under the articles of the principal vegetable acids. 

XVI. A C J p’ <V IT R I O L I CO was lb named, becaufe, formerly, it 

wat chieBy obtained from mardal vitriol. It is, according tp the very probable 
opinion, or Bepker and qf Stahl, the fimpieft of, ail acids, and confctiuentiy the 
Bmtdcu |0f all lahne fubftancjes. .i^yVlieq It is as pure as can be obta'uied, it is 
cnt^l)|ir free ffotn fmell^a^d jpqlor } that is to fay, In thefe refpcils, it relembies 
water. ■ ' ■ 


It rnofl: eminently all the properties chara£terl0ng ialine, and particu- 

larly acid lubRanceis. 

It talles eatpeedingly lour,' and it fees the teeth on edge. 

It changes tp the color of fyrup of violets, of dn^bure of bdiotio- 
phin>« . , 

R Is very Tu(er|(><i^h^ Qf,_(}o*wen»ation > thff is* tnticfi of the water unne*. 
cejRry td its Jdbe cflence may by diftltlatioij. Concrntr at ion. 

The'Bp<^lwhSW^i*!y of tqenmuch tjonceotrated, h very great. It 

is hdote than double the fpecinc Cavity of, water, foraedmes as 17 to S« and 

Jr*,...* • Wit *rV tf ... * . . ../I.*. ji. .» 


acia iQ oosne aicmius nave given 

to c4hci|nt|(it^ a^^ the name of , 

J'. r«» "’w 


,« BhgM grftafy. Thel? two Rlt ' properties have ocf.v 
D (ioned 
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f 'n <1 ihw me ?nt thctnifls to call it Oil of Vitriol. This name is very improper, 
fi'v • (c,«> Jiot mtUmmable, nor has any peculiar pro'perties of oik iSVrOiLS. 
L owy Loxifulcnce is owing to the great approximation of its parts, and its 
sppaient tinduofity proceeds from the lame tsiUfe; joined to this, that as it is 
a vtry jsowerful diflblvent, it attadtsi and Wdrolves effectually a portion of , the 
unCtiious fabffance of the ffein which it touches. 

The very flrong and concentrated virjiolic acid is not only much heavier, but 
aho much more fixed than v^ter. Hence it is capable of receiving, when cx- 
}K)Jt'd to fire, a degree of heat greatly fuperior to that of boiling water, and 
which almoft amounts to a red heat. 

I'his acid when well concentrated, (which we fuppole here all along) unites 
itfelf to water with aQ aftomlhmg aaivity and inipetuoJity. If two or tlitce 
ounces of it be mixed with as much pure and cold warer^ the re*&£fion of 
thele two fubffances on ea<h othei is fo llrong, that inftantly a boiling arii'es, 
attended with many vapois, and a node fimiUf to that of a red-hot iron plunged 
into n .ter. The heat refulting from the re-adion of tliefe two cold liquors is 
fo giwat, that in an infiant it ecjuals, and even much furpalTes the heat of 
boiling water. Some chcinifts have attributed this heat to a difengagement of 
the Igneous particles contained in vitriolic acid. Thb is not true, except they 
only mean the igneous particles contained m this acid, as in all other iub- 
llai'ces, and which arc fee in motion by all coUiftons ; but not any fiiperabun- 
d int igneous parrteks pecu'iar to this acid, fince no experiment demonftrates 
ilitir exiftencc. ♦ 

J he concentrated vitriolic acid, expoled to the aimolphefe,' attfaiJls moifl-ure 
lo much, that its bulk is confiderably encrcaied, and it becomes mixed with 
twice its weight of water, fpj 

It may be combined with the inflammable principle or phlogtffon, and thereby 
foim two compounds, difleringfroiu each other in the quantity of phlogifton, 
and in the clofencfs of the union. 

1 he firfl:, which is the refqlt of a combination of ^cak vitriolic acid with 
a Imall quantity of pldogiftoft, is caUed volatile, ful{duireou$, or vitriolic acid. 
Set Acip (Sulchukeous) j and the ieconJ, which ariles from an intimate 
union of vitriolic acid, fteed from all water above what is neceffary to its eflcnce 
as a faline fubfiance, with about a leventh prt of its weight of pure phlogiffon, 
is called Sulphur. See Suepmur. , 

Earrl'*- aic more or lefs folub^le by vitriolic acid, according to their natures j 
and form with it different falts, or earthy faline compound of different pro- 
perties,, according to the kinds of earths etnpl^d. I^rttcuhr mabagemeni is 
rf i< aifite to combine vitrifiable earths with vltdolic acid : and the fidts refulting 

(f) Dr. Could relates, that three dtamsof found that an ounce iif this aeld, hy expo- 
concentrated vitriolic acid'ucquired by im- Aue to air durtiig a year, bad iotoised nusre 
bibing moifiure from the ah, in 57 days, meifture than fix rioiei iti ei!i|isHd weight, 
•n increafe of fix draois and a hidf } and that For tii« metlipd of oheahiing thia addL ftt 
in general thia acid acquires inemfe of fieuuT ^ fioavuva^ CtYseea ef Sva- 
weight in a compound ratio of the large- Patra, and CoacXHtmA<TiOM af viraio- 
pefs of the futtoce expofe^^ and of uie mcAcuo. 
jiMmIdity cf the atmofpherc. Memnan 

^ fidnh 
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from their combination hmre not yet been fufHciently examined. See ViTRiFi|jJ» 
BLE Earths and Lioyon of Flihts. ^ • 

Calcareous earths may be difibWed without any previous preparation by 
vitriolic acid. This folution is made With moderate efiervefcence *, and from 
this combination /rellilts an earthy faltne compound, fuiceptibic of crylballization, 
wiiofe principles are lb, intimately combined, that the falinc properties of the 
vitriolic acid are almoft entirely malloed by thofe of the eartli wmch is the pre- 
vailing principle ApfinityJ s fotbat this neutral vitriolic Cilt with earthy 
balls has no fenlible cafte, and is Icarcely foluble in water : according to Mr. 
Baume’s experiment, one grain only of it could be diflblved in an ounce of 
Water. This want of faline properties, which appears common to all vitriolic 
falts with bales of calcareous earth, has occafioned them to be dillinguilhcd by 
the name of Selenitet, from other combinations whole falinc properties are more 
obvious. See Sei.enites. 

Alum is a vitriolic fait vmh earthy bafis, but it differs confiderably from Sele- 
nites. This difference proceeds from the nature of -its earthy bafis, which is not 
calcareous, i)ut argillaceous. See Alum. 

Vitriolic acid may be combined and laturated with vegetable fixed alkali : and 
from this combination is formed a neutral laic, capable of being cryfiallized, 
bitter, hard, and not eafily foluble in water. Several names have been given to 
this lalt from the feveral Asbftances whence its alkaline bafis was extraftial, at 
a time when thefc alkalies were fuppoled to differ from each other. Thelt* nanus 
are, Sal de iuahiu i vitrielatei tartar \ arcanum duplicc^m. See thefe ivcrds^ 
and Alk-ali (Veoctable.) , 

With the alkaline bafis of fea fait, called marine or follil alkali, the vitriolic 
acid forms a neutral, cryftalizablc fair, called Glauber's falG which differs fmm • 
vitriolatcd tartar in the figure of its cry Hals, its greater folubilitjr in water, rlic 
quantity of water contained in its cryftals, and its property of drying in the air, 
or lofing much of its water, by which the cryftals lofe their tranjparency, their 
Iblidity, and are reduced into a white meal, called effiorefceucc. Ai.kai,j 
(Marine), ami Salt p/ Glauber. ' 

Volatile alkali combined to the point of fmiration with a virri<'lic aclil, 
forms a' neutral ammoniacal fair, and cryflalizable, called Salt / tt> iolic Aviihu- 
mac\^ which fee, and Alkali (V’‘olatiix). 

Vitriolic acid being more fiuiple and more powerful than the nitrous and mai 
rine acids, feparates them from the alkalies towimhebey are united, and liib- 
ftitutes itfclf in their jdacd. See Nitre and Salt (Common). 

In general, this acul afl,; upon all metallic fubfiances, and difiblves them 
with j^enomehigi peculiar to each. It forms with them neutral fairs with me- 
tallic bafes capable of cryfialiaing; to hU which falts M> Macquer thinks proper in 
his courle of cheujiftry to give the general na«ie of nitriel, and to Specify the 
different vitriols by'riie name of the, metallic matters twhich enter into their' 
compofirion. Thus, for example^ he propiailfes to call the combination of vitriolic 
acid with lUveri Atrial ef tst muar vitrhl •, and riie combination of the 
Arne acid with meircttry, vitrhl ef mercury^ fipc. in the feme manner as the neu- 
tral metallic falts formed by the union of vitriolk acid with iron and wirh cop- 
per, are called vitriol of coffer, and oMfUl if iton^ or marthil vitriol. See 
Vitriol. 

• D 2 I !.ls 
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'I his acid, iji conlcquence of its great affinity witli iIjc inflammable principle, 
attathstiK* plilogiflon of nittals when it diilblves them, and Icparates part of it 
ffoiii thofe wJiich are cajjable of being deprived of it % oonfequently it cat* 
< incs tlicm more or kfs according to their nature, and to the manner of making 
the foluiion, and adheres to them proportiotlab^y lefs, as it has taken from them 
a giCitter quantity of their phlOglilon. We may conclude from thefc pheno- 
vn na, tlut vitriolic acid diub'vci metals chiefly by means of their phlogiflon j 
or that tills principle is a medium of union between this acid and metallic earths. 

'I'hc nioft general phenomena accompanying the Iblutions of metallic matters 
in vitriolic acid by the humid method, arc, i. The effervcfcence and hear, 
which are commonly moderate. 4. The vapors j many of which arc the volatile 
vitriolic acid, as in the folurion of mercury *, or they are inflammable vapors, 
-as in the folution of iron. 3 . The formation of concrete fulphur, as in the folu- 
tion of tin. See the particular detaih of all tbefe foluHons of metallie matters hy 
•vitriolic acidy under the article of each metallic fwfianee^ and at the wordNi- 
'iRICL. (q) 

It appears from what has been faid on the combinations of vitr^plic acid with 
all tlie fubflances with which it can form a neutral fait, that all thefe neutral 
vitriolic falls are fufceptiblc of cryftallization. This property is peculiar to 
vitriul}.c acid, and probably proceeds from the intimacy of union contrafted 
betwixt this acid and the fubhances which it diflblves. 

Concentrated vitriolic acid afifs with confiderable force on all oils and 
concrete oily mutters. It boils and grows warm when added to them. It partly 


{q) Diluted vitriolic acid diflblves iron 
and zinc fpeediiy, and copper very flowly. 
I’oiling coiicentuted vitriolic acid difibives 
copper, and partly diflblves andT partly cor* 
rodo filver, tin, mercury, and lead. Vitri- 
olic acid docs not dircdly diifolve cold, but 
piccipitates it trom aqua tegia, which prcci- 
p.iaic is fulitble in vitriolic Scid. It IciTcns 
rht volatility of mercury and of arfenic } and 
the fufibility of lead, zinc, bifmuth, and 
rcgulus of antimony.' It dilToIves the calxes 
at moft metaU. It alfo dilfolves the femi- 
metal, ret>uius of cobalt, but not nickel. 

Altho jgh vitriolic acid has a ftrong power 
to c< iibinc with iron, yet its adhefion'to it 
wlo n diflblved feems to be very Weak. Thus 
' .hi argraaf found, that by boilinga folution 
1 green vitriol in a coftper veflt^ or with 
tilings of copper, part of the iron was depo- 
llted, an4 in its place part C4 ^ copper 
was diflolved. This experiment is fo ipfich 
more remarkable, as a diluted vitriolic acid 
lusnofcnrihleefted^Uiwn copper in aihort 
time. The acid therefore by its previous to- 
littion of iron feems to have been fo changed, 
as to bd rendeicd capable of dtflblving cop- 
per. This expuiment does not cootradidt 


the general rule by which the power of union 
of vitriolic acid is affirmed to be greater to 
iron than to copper, but may be explained 
from the flight adheflon of the inflammable 
principle to the earth of iron , by which pro- 
perty ialts formed hy this metal with vitriolic 
or,nitrou$ acids ai% continuallydecompofing ; 
the phlogiflon, which is tne medium of' 
union betwixt acids and earths, efcapiiig 
into the air or combining with the acid, 
and the calx of iron leparating from the acid, 
in form of a red fedimeut. Thisdecompori* 
tion of martial vitriol, and martial nitre, and 
alfo of fopie other metallic (bits fubjeA to 
the fame change, is Iteelcratei by applica- 
tion of heat, air,tnoifture, and, as Mr. Mar- 
eraaf's experiment feems to indicate, by 
the application of aobthc/ metal, as copper. 
Mr. Margmaf ha$ not given his fentiments 
concerning the caufe, ^ 0 ? the alteration pro- 
duced upon the acid in his experiment, by 
which it is rendered capable of oiflblving 
copper, is It by ahfprption of thejphloglftnn 
of the irbn, that it becotUes Volatile vitriolic 
acid, and thereby adquiaca new properties as a 
mcnftruuRi f , v 
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decompwB them, blackens, and in feme Ibrt burns them, hrom thefc niixttjr< s 
jTianjr lumes exhale, wJtich have a mixt fmell of burnt oil, and very fulFocntin" 
volatile vitriolic acid. See the detail and explanation of thde phenomena at il.e 
word Oil. 

Vitriolic acid, when very weak, does not appear to have any aflion upon 
oils, becaufc its fuperffuous water, with which it ftrongly adheres, hinders it 
trom combining with thefr fubftances, to which the water cannot be united. 
However, the union of I'uch a weak vitriolic acid with oil, docs not ftcni im- 
poffible. SeeOit, 

Concentrated vitriolic acid Ibews, when muted with fpirit of wine, many 
very intereftmg phenomena, and wWch vary according to the proportions of 
tliefe two acids, and the management employed. 

Without didillation, it entirely combines in fubftance^ with fpirit of wine, 
without occalloning any decompodtion s that is to lay, it does not combine 
with any of tlie principles of the Ipirlt of wine preferably to the reft. _ It loits 
its acidity by this union, and is rendered greatly milder. Hence it is called 
Dulcified Vitriolic Acid. It has alio been called Water of Rabel i which fee, 

Wl.cn fpirit of wine and vitrioUc acid are diftilled together, the litter dccom- 
pofes the former, takes poftefllon of its aqueous principle, reduces a part of it 
into a middle fubftance betwixt ardent fpirits and ou, to wliich the name 
Ether has been given } «nd laftly, the acid reduces the fpirit of wine into a 
true oil, wliich has b^n improperly called Stveet Oil of Vitriol. See the woids 
Spirit (Ardent) i Ether j Ether (Vitriolic) } and Sweet Oil of 
Vitriol. 

Vitriolic acid is no where in nature found pure i that is, unmixed witli any 
other matter. This proceeds from its capacity to diflblve, and to combine 
with a great variety or different fubftances. 

Thus vitriolic acid is found naturally combined, i. With an inflammable 
fubftance i then it is in form of fulphur or bitumen j or, a. With earthy fub- 
ftances in form of feknkes, aluminous and argillaceous matters *, or, 3. With 
metallic fubftances, in form of natural vitriols •, or, 4. With alkaline falts, iti 
form of neutral vitriolic falts with alkaline bafts. But it is almoft only with 
the foinic or marine alkali that the vitriolic acid is ever found naturally com- 
bined, becauie this alkali is moft generally diffufcd, and is intked almoft the 
only natural alkali. Vitriolic acid is therefore found in form of GlauhorN 
lait, Natural Glauber’s fait is chiefly found in thofe waters wliich contain 
common fiik. Soo Salt (Common) and Waters of Salt Fountains. 

Vitriolic acid, combined wit|i vegetable fixcfl alkali, forming vitrioJared urtar j or 
with volatile alkali, forming vitriolic ammoniac falr,otherwile called the fecrct am- 
moniac fait of Glauber; can be foupd but very rarely, and Jby particular decqm- 
pofitions and combinations » as, for example, by burnings. ^ 

From what has been faid concerning the ftates in which vitriolic acid 
is naturally and habitually found, we mUf perceive that it cannot be obtained 
alone and pure without particular artfol opera'tions *, tlut is, by decompoflng 
thole bodies which contain tnoft of it, and from which it may be eafielt pro- 
cured. Thefe bodies are Sdpbur and J'iiriols, See tbefe veords for the eutreStion 
of yitfiolk And, 
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Upon confidering the federal fubilrances with which vitriolic found 

natundly combined^ an intercfting queftion ari&s concerning the orij^al and 
primitive dftate of this acid. For as iiilphur ia Qnread in very large quantities 
within the earth, and that by its burning or decompofition, its acid leparatedi 
from its phlqgifton becomes capable of coinblna|dott with earthy and metallic itrb- 
fiances, as happens anally in the fabrication of vitriolfi and of alum .*, we may 
confider whether ail vitriolic acid has been originaHy in the ftate of ful- 
phur j and if one part of this fulphur being confumcd or decompofed by na- 
tural (^ufes, as happens in volcanos, its acid has formed all the vitriols and 
vitriolic falts with earthy bafesj which Sre found Jo die earths or whe- 

ther, as-we know by experiment of the aftificiai compcMCttion of fulphur, 
that vitriolic acid quits every other ibbftance in order to combine whh pl^. 
giflon i all this acid wast^gioaUy combing with earthy and inetidHc habltanoes » 
and thefe vitriolic falts, meecinff matters aboundii^ m philogiftoti, have been 
decompofed to form all the fulp£^ found % the earth. Tbi 4 queflaon cannot 
certainly be decided but by the pmhE^undefl refearches |nt» the! naturd h^ry 
of thefe feverai bodies. . ‘ 

The affinities of vitridie acid according to B 4 Sr. GeofFnsy’s tidile are, phk^ifton, . 
fixed idkali, volatile alkah, eaiths, iron, copper, . and fimir t and according to 
Mr. Gellert’S table, phlogiflon, fixed ^alt, voi^He alkain eartlwy zinc, ir<m, 
copper, filver, tin, lead, mercury, bifmuth, regulus of'antimonyi and arfenic. 

XVIL A C I D S ( V O Ij A“T I L £). Thofe acids are c^ed which-are more 
volatile than mcdl other acids i which volatility proceeds either fimm an union 
of fome phlogifloo, or of feme attenuated oil; Such ate the voktile^vkrioKc 
acid; the acid fpirits of fbme acrid veg^ables, asthe roots of (quills, according 
to Mr. Cartheufer ; the acids which rife when butter or fat are diffilkd; and 
others fimilar. 

XVIII. ADEPT is the name afluined by thofe alt^eSnifbs who pretended, 
to have diftovered the philofoplieris ftone. ' See Si'6NS.'(PHij.O80rH£R*s). 

XIX. ADOPTER, ijlrr RscctVBR. e 

XX. AFFINITY. By affinity f.rj*is underllqod that tieadettcy which 
the conffituent or integrant parts of b^ies have to Unite, and that power by 
which they adhere when united. ■ 

The definition of affinity ihews that k is not a word vdid of The 

power with which the parts of bodies teri^ to unite with each offior, wd riudr 
adhefion when united, are very fenfible md pa^id>fe effedb, linee p<wer 
cannot be deferoyed but by fmotber power nmm^^o It 

( - ) By. the terms »k£^e et- mitouitwlehi exeejkmiWl^' 

we euglU tO uiHferJland-*tlu power- tf ^hmbhuohn^ be wlifiitated; In ouf’ 
byfwhich the {confiituant parts vf ktdiss; 
uouc, out to fup^fe ehat . this power ' ncrt,.jOiil^vitbojpt!^^ 
is^exertodby any fimifarky^and hoti^Ofcnoity. ’.pafW': 

of partSj, or. by any fnechaoioal as'. 

thefe terms feem. to. iiwjpjy. '.Tfaiie‘(MUi& 
this,. power, or' the maiui<sr '&> 

anion of eonflitoenc parts, is} p{pdiieecl, fe wllfeh fe tfidetwl ^ niutiratr 

unknown -to ua. To thefe terms, tberefeti^ ph.ilof<#y Slid. 

' , ,attnffiloa,p;. 
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brlides detnonftrated by numbcrlefs experiments *, as, for example, by the ailhe- 
fion of two bodies applied to each other, whole furfacts are finely pchfhed ■, by 
the tendency which two drops of water, or of oil, mercury, or of any other fluid, 
have to run tt^her and omte into one mafs j by the convex or fpherical figure 
which drops or fluids aifuthe, when their form is not given them oy containing 
vcllcls or other body, aqd when they are fupporied by bodies with which they 
are not difpofed to unite : all which efleas happen even in a vacuum, aiul 
demonfirate the affinity which the integrant parts of bodies iblid, or fluid, have 
to each other. 

The affinity of the confHtuent paits or pniiciplea is demonftrated by the de- 
tail jpf all the plienomena in dienutlry. 

We do not here entjuire into the caufe of this great efleft, which is fo general, 
that it may itfelf Ibe ednfidered as the caufe of ^1 combinations, and may ferve 
to explain them. It may perhaps be a property as eflTential to matter as iu 
extent and impenettabili^, of wnich we can toy no more, than that fuch pro- 
perties do exiu. On this fuMe^lk^the works of Newton, Freind, Keil, and the 
Abbe Marcu;»i, may be conuilt^, Theto authors have endeavored to iUufiraie 
thdfe obfcure fubje^ by calculation, Wif Ihall be fatisfied with obfrrving th«‘ 
inofl: remarkable laws, according which the principles of bodies unite and 
combine, in confequence of this property. 

M. Macqoer dillinguUhcs feveral forts of affinities. Not that he believes tiieie 
are diflinft fpecies of affinities « for it is Very certain, that it is but one ai.d 
the tome property of matter, diflnrently modified according to diffemnr rir- 
cumftances » but only that be may better diftinguifh and remark the phenomt-na 
occaflonCd by this property, in the dendl pf me combinations and feparations 
which it eflefts in the' mofl;- general and m<dt important operations of che- 
miftry. 

Vy^mple nffiidty he means the difpofition to unite and adhere, which is obtorved 
between the integrant and homoseneous parts of the fame body, or between 
the heterogeneous parts of two diirerent bodies. The fimple affini^ is therefore 
diflinguifhed into two kinds. 

The firrt kind of fimple, affinity produces the union of tfggregatimt that is 
to toy, that the body relulting tbm this union is of the tome nature, but of 
larger fiae. M. Macquer calls n tiws aj^iy of aggr^ntnn \ as, fi>r example, when 
feveral looto particles of the Ihme metal or^ the lame earth are united together 
by fuflon, fi> as to form but one mafii. , Son Aocreoatiow. 

The fecottdkiqd of Ample a%)ti|y, producing the Union and adherence of 
hetdrogeneous pairts^ difivrent in Iffieit natures, which refults a new com- 
pound body, whole properties m ffiffimeot from chpfe of the two principles 

attr«£Um»,gravjtatio«iiaadcohefion* Whe* medianies] means, and without any ebanae 
tber thi^a two unions aie^iPoditiOktl'fioin the ynoduecd upon their piO{>erties ) snef the uni- 
fam* caufe diffimNdy modified, ojk aur mh op of con^ituenf parts, or conibinatien, being 
thor affinns, 1 know tiot 1 hot their ofiFedb attended with confidbrable changes of proper- 
are to dtiltotWit,4hat they oietoive m be cod'- tbs, and being Snea|)*bld of dit}un»ion by 
fidensd toiwunMMiy : she ooioo of integrant meehanieal mrans. Ste tktmitk Composi- 
parts being only mt,ansofiltMa of theto rtow doutaii, and the Allowing ilVsrr. 
{WfU, whi^ aiecspaWoof 

from 
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from which it was formed, is culled affinity of cmpojition j becaufe a nqw bo iy 
is aibwlly compofcd. If, for example, tlie primitive integrant parts of vitriolic 
acid be iSnited With thofe of iron, a new body refults from thi> union, which i? 
neither variolic acid nor iron, but a compound of the two, called martial 

V'ti !o!, \ U 

The following remarks may K* made on fimple affinities. 

1. TJiat tiie affinity of aggregatiem rclUb the affinity of compofitlon. For it 
is evident that the force which nukes rhe liomogeneous and integrant parts of 
a body adhere together, hinders them froin feparating, in order to join the parts 
of another body. 

a. ITence it follows, that if the adhefion of aggregation between the integrant 
parts of a body be we.ikencd or deftroyed, the amiiity of compoiltion b th^eby 
facilita'ed j that is, the affinity which they have tojoin the parts of another body. 

3. 'I'iut as the hardnefs of a body fupppied fimple and homogeneous depends 
only on tlie adliefion of aggregation betwixt its integrant parts, if this adhefion 
be dell'oyctl by feparating thcle parts from each other i as by reducing them 
into fiiin powder, or rtill niore by dlffufing tlKm in a liquid, with which they 
have uo adhefion, or Ids than they had to each other ^ they may then be com • 
bined with the parts of another body, niore or left ' eafily, in proportion as 
they have been more or Ids feparated by this mechanical divlfion. 

4. As different bodies arc more or lets fijfccptiblc of this mechanical dlvifioii, 
whether artificial or nitural, by which their integrant parts arc more or Ida 
feparated from each other, hcftce arifcs a grcftt difference betwixt thefe bodies 
in their greater or lefs facility of combining with other bodies. 

5. T his facility of combining with another body does not, however, determine 
fob !y rhe* degree of affinity betwixt rhde two bodies/ For experience Ihews 
t.hat principles or conftituent parts of certain compounds, which unite together 
^ ( ry re.idily and eafily, have however but a weak adhefion, wluch is deftroyed 
I'-y the fmalleft effort of analyfis, or chemical dc^mpofudon i while other prin- 
ciples whifch can be united only with great dimculty, and by ftudied means, 

( ontra^f together an union much flronger, and much lefs apt to be diflblvcd. 
Nlcrcury, for inftance, unites much more eafily with nitrous acid than with the 
niarlnc,isbut yet it adheres much more ftrongly totho Js^ter than to the former. 

Hence we ought to conclude, that we cannot gofitively determine that one 
body has no affinity with another body, bccaufe no means are known of uniting 
them. On the contrary, it appears rertain ^t aft natural bodies have a certain 
degree affinity, and facility of uniting with aach other, and a cetfriun degree 
of adhefion when they are united, and eonfequfsntly, that are nd com1>m- 
rinn . really and abfdlutely impoffible } bvtt ti»t this degree of af^ty varies 
ac '.'ding to the different ftates in which thefe bodies are fibpjadl » 
However, as the want of unjon betwixt two bodies pwrentss their affinity 
from fhewing itfeif, we may conuder bodies which we cannot combine as having 
no affinity together, until cnemiftry be fo hr advanced as to make ctnfildhations 
which now feetn impoffible. I'hus, for inftanCe, oil is'lSda'!:^ have dd affinity 
with water, nor lead with iron, nor jlron with mer<^ory a m ^fe 

bodies cannot be dtredlly united together in chemical pperkidtis. Xkpaiainy 
affinity which they may have together is to us no c<m£s<Fieoce» 

On 
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On the contrary, as the affinities of bodies which may be united together, 
produce in chemical operations effcdh proportionable to tlieir facility sf union, 
•and to their force of adbefion when united, we may confider the affinity of 
bodies in general, as being in a compound ratio of thefc two properties. 

The laft remark we can make on the fimple affinity of compoiition, furnilhes 
a very ufeful and very general fundamental law, by which ■wc may difeover, 
even without decompolltton, the principles of which bodies are compol'ed. The 
remark is, that all compound bwics have properties partaking of the prouerries 
of the principles of which thefc bodies arc compofcd. Thus, for examisle, the 
union of two principles, of which one is fixed, and the other is volatile, fonni. 
a compound, whole degree of fixity or volatility is intermediate betwixt thole of 
the two principles. 

The lame may be fjud of all the other properties $ fuch as gravity, opacity, 
tranlparency, ductility,' hardnels, fluidity, &c. and even of the amnities : lb 
that, iuppeffing we -Knew perfeftly the properties of the principles of a com- 
pound, we might by examinti^ the properties of, this compound, difeover its 
principles, even although its analyfis were impofiible. 

We muft however alfow that this rule, although very general, is fubjeft to a 
confiderable number of rellridtions and nKxlifications, winch depend on a num- 
ber of particular circumllances. For example : it happens fometinnes that the 
operation by which two principles are united changes or even annuls Tome of the 
propeitks of thefe principles ; it happens too that Jbmetimes their union deve- 
lopes new properties* which cannot be immediately perceived in either of the 
principles. But fuch changes are never lb compleat as to lead one into grofs 
midaKes .concerning the principles 1 therefore they do not prevent the rule mom 
being fufficiently general, to be an excellent guide in many chemical 
icnquiries. (s) 

Where more than two bodies aft upon one another, the may be called 
4emfiicated i and from the definition given, it appears that all tnefe complicated 
affinities muft be of tl^ kind called of Cmpsjition, 


fi) The rule mentioned in the text is lb 
far from being general, that perhaps the re- 
verie of It tnay be confiderra as a general 
rule ; and a change of properties, and a 
prodiiftton of new jaroperties, may be con- 
fidered as criterioiis*fiy which compound bo- 
dies, chemically emnuaed* may be diftin- 
guifted from bodies formed merely by mix- 
ture or appofitioo of mtegrant pans ; in 
which latter compostod bodies, the proper- 
ties are intermediate betwixt the propenies of 
t}w. feveral component parts* and no new pro- 
perties are produced. Thus, three pans of 
copper comoined by fiUian wkh one part of 
tin. forms a body more bard, ihone brittle, 
and niore fonotous, ftnui dther of •tbe con- 
stituent metals. Its hasdneft, tiierefore, its 
brittlenefs* and its foaofoufoeis foay be 
confidered as new properties. Its color 

E 


is much whiter than the intermediate co- 
lor, and its fpecific gravity is greater 
than tbe intermediate Ipccilic gravity. 
Further, the properties of bodies are in 
many iiiftances dt^royed or annulled by 
chemical combination. Thus theacrimony 
and deiiquelcency of acids and of alkalies 
arc almoft entirely annulled by combining 
thefe two kinds of fiibftances together. 
Every body chemically combined may fur- 
nifli fafts which refute the reoeral propo- 
fition mentioned in the text. Bodies fbfnted 
by mixing, not by chemically combining 
feyeral fubllances together ; as, for inftance, 
a liquor formed by mixing wine and water | 
partake of the qualities of each ingredient, 
propoitionably to the quantity of it em- 
ployed. Stt Composition ^bodies, mi 
Agokscation. 

Fiift;' 
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Fir0:, we ouglit to confider that complicated afEnity in which only three 
principle a£i. Experience indicates the following obfcrvations. 

If a principle be added to two other principles united together, phenomena of 
compofition or of decompofition happen, which diflFer according to the affinities 
of thele three bodies to each other. I 

1. Sometimes the third fupervening principle is united to the other two, and 
forms together with them 3 compound confifting of tJiree principles. For 
example, if to a mafs compoled of gold and filver, fome copper be added, 
this third metal is united to the other two, and forms with them a compound 
confifting of three principles, namely, gold, filver, and copper. Thus it hap- 
pens, when the third llipervcning princijjle has with the two others an affinity 
equal, or almoft equal to the affinity which thefe two principles have to each 
other. 

2 . The fame thing alfo happens Ibmetimes, although the third fupervening 
principle has no affinity with one of the two principles originally united. But 
then it is neceftary that this fupervening principle Ihould nave, with the other 
of the two principles, an affinity equal to the affinity fubftfting between thofe 
two principles originally united. And in this cafe, that principle which ferves 
to council and unite t!ie two which could not otherwife be united, is called an 
tr.ti-rmedium. This affinity may alfo be called the affinity ef intermediums. For 
example, if water be added to the compourtd called liver of fulphur^ which 
con fills of two principles, fulphur and fixed alkali, it unites with the water, 
difiblves in it without being jdecompofed, and forms a new compound confifting 
of tiiree principles, namely, fulphur, fixed alkali, and water. The water and 
fulpiiLir could not by themfelves form any union; but as fixed alkali has a 
};rt.!t affinity with both fulphur and water, it ferves upon this occafion as an 
mtermcclium to unite thefe two fubftances together. It is neceffary to remark, 
that in this affinity of intermediums, the affinity of the principle which ferves as 
;tn intermedium is weakened, bccaufe it is divided betwixt two bodies j and 
that th.e union contraited with them is lefs ftrong than jf it were united to one 
of them only. 

Sometimes a third princiide, when added to a compound confifting of two 
principles, does not unite but with one of thefe two principles, and obliges the 
other to feparate itfclf entirely from the principle with which it was originally 
united. In this cafe a total decompofition happens of the firft compound, and 
a new combination of the remaining principle with the fuperveniDg principle ; 
fror^ '.vhich a new compi ^.md rcfults. This happens when the uipervcning 
principle has little or no affinity with one of the principles of the compound j 
.ar;cl when it has with the other, an affinity much ftronger than that which fubfifts 
'. rtwixt the two firft principles. For example, when an alkali is added to a 
ic Kit ion cf a metallic matter in an acid, as it has more affinity with the acid 
tiian with the metal, it feizes the acid, and obliges it to quit the metal, which 
therefore precipitates ; becaufe the metal has much le& affindty than the alkaline 
fak has to tiic acid. 

4 . Tc happens feraetimes that a principle, which, in Oonfequience of the 
• affinity we liave been dilcourftngof, has been feparatled from another principle, 
may again refume its place with the principle, as it was originally, and dilpoftefs 
the fuperver.ing prircip!;. This aiRnity, which is called redprocal^ on account 

.of 
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cf its reciprocal effl-ift?, takes place when tlis two principles wlp'cli are alter- 
nately feparated from the third principle by each other, have with this third prin- 
ciple, an almoft equal affinity, and, that their reparation is procured by particular 
circumftances relative to feme of their properties. 

' All that has been laid concerning the affinities of three principles may be 
applied to affinities of four principles, due regard being had to the changes 
produced by the introduiflion of a tourth principle. It b evident, for example, 
that in place of one derompofition and one new compofition, which can refuk 
from the different degrees of affinity of three principles, the affinities of four 
principles forming two new compounds, may, by a mutual change, produce two 
dccompofitions and two new combinations. This always happens when the linn 
of the affinities, which each of the principles' of the two compounds has with 
the principles of the other, furpafles the Aim of the affinities fubliAing betwixt 
the principles forming the two firft compounds. This fort of affinity, wliere 
there is a double exchange of. principles, may be called 4oftble a^inUj. Examples 
of thefe affinities are often met in chemical operations and mixtures $ and 
without a knowledge of them, it would be impoffible to explain many Angular- 
phenomena of decompofition. For example, it happens ofien'that two principles, 
neither of which could fingly eff'eft the cfiAmion of the principles of a com- 
pound, becaufe their affinities are each of them inferior to the affinity betwixt, 
the principles of that compound, become ncverthelefs capable of procuring thi.s 
decompofition when they aft in concurrence. For this purpole, it is fufficient, 
as we have already faid, that the Aim of affinities which the two decompofing 
principles have with the principles of the body to be decompoAd, Aiould fur- 
pafs the Aim of the affinity betwixt the principles of the decompofing body, and 
the affinity betwixt the principles of the body to be dccompoled. See examples 
of this play of affinities at the words Blue (Prussian), and Salt (Neutral 
Arsenical). 

We ffiall purAie no farther thefe remarks upon affinities j bccayfe the 
affinities of bodies compounded of many principles are much lefs Arong and 
lefs fenfible in chemical operations ; or becaule this fcicncc is net yet fuffiiciently 
advanced to have obferved and diAinguiflied them all. Vv hat we liave laul is 
fufficient to formjuft ideas on the theory of all the important phenomena which 
are exliibitcd by the fundamental experiments, and to conduct to many new 
cilfcoverics. 

XXI. AGARIC. (/) 

XXIL AGATE, (u) 


(/) Acaric is a fanguS growing on the 
trunk of the common. larch tree, froth which 
turpentine is obtained. Three-fourths of it 
is a refinous fubAance, and the remainder is 
a ilimy mucilaginous earthy matter, fo te- 
nacious as fcarcciy by any method to be dif- 
foh'cd by water. ' , 

• («) Agate is a fliinit varlegat^ with dif- 
ferent colors blended together, andibtbetimes 
with colored lines- and oehdriticil figures,’ as 
lixc mtiha Jiutty which is^aTvariefy. of agate,- 


or with red fpots, as the fardra or St. SlrpLi'i 
feniy which alfo arc varicths of this Ifpnc- 
For the chemical propcrtic.s of agates, f.c 
Karth.s rViTRiviABLE). By fire tlic cohr 
of a white agate, called chalcedtryy was ren- 
dered whiter, and the color of a black agate 
was not changed. Colors may be given to 
agates, or their natural colofs msiy be changed, 
Mr. du Fay, in the Memoirs of t^ie Aca^emv 
of Sciences, 1728, relates, that to dialcedony 
a liithrated folutidii ofClver in ftrorigTpirit 01 ■ 
t n.ltre 
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XXIII. AGGREGATION. In order to have a t:kar idea of what 
chemifts mean by the wor^ aggregatha^ ^regate^ a^egated hdies^ we mud 
attend to the dinerence betwixt what natural j^iloiopr^s call eoi^itumt parts 
and inttgrat^ ^ts of bodies. The conltituenc are« properly (peaking, the 
principles cS bodies. Thde are fubftances di|mng in nature irom each other, 
which, by their union and mutual combination^ reatty cet^iMe mixed bodies, 
which partake cd the properties of their conftituent parts. For example the 
condituent parts of common fait six an acid and an i^ali, which ought to be 
confidered as the principles of this (alt. at kail; as its proKimate principles. 

FamcirLBS. As this acid and alkali are what real^ confute common 
&lt, and are the parts, to the union ci which it owes its cxidence and properties, 
it is evident that the conftituent par» cannot be difunited from each other, 
without deftroying and decompoiing it : (b diat after fuch a dhfunion, the fidt 
wUl no longer exift, but only the add and the alkali of the lalt, which are 
very difierent from lidt, and from each, other. 

^ the contraiT, the iutegrant parts of bodies do not abiblutely (ftfter from 
each other i nor do they differ, as to the nature and pruici;4esy ftom the body 
into whole mafs they enter. By the integimt pares or a bQdy,.are to be under- 
ftood the linalkft mokcoles or particks into which this botfy can be reduced 
without decompofitkm. We may conceive that a neutral fait, for inftance, 
common fait, may be divided into mokci^s ftill linaller and finaUer, without 
any feparation of the add and alkali whkh conftitute the fait t lb that thefe 
mdecuks, however fmall, ihall always be common ftlt, and poflefled of all its 
cllencial properties. If we fliould now fuppofe that theft molecules are arrived 
at thdr utmeft degree of fmallnefs, fo that each of them Ihall be compotftd of 
one atom of acid and of another atom of alkaU, and that they cannot be further 
divided without a ftparation of the add and alkali, then theft laft mokcuks are 
thoft which Mr. Macquer in his Chemical Ledures calls primitive iategremt 
molecules. r 

In the fame manner that we conceive that a Ixdy n}ay be divided into its 
primitive integrant mokcuks, without uiy change nd iu nature* or other akenuion 
^an a diminution of its bulk ; lb we may allb eafily peimvc, that if ilwft pri- 

nitre gave a reMiih hrown color, to oriental Hones may be ftaiocii black byafplying to 
agate a blacker (lain, and changed the yclIoW them a ftlution of copper In aqua andi 
^ots of an agate to purple. Theftone after the afterwards evpofing them tp a ^ heat in a 
applicatioi. of the metallic folution ought to crucible. Sic Ltvnft Arts. 

be placed in the fun ; and the color may be Mocha Hones may be imitated bp moiHeiiing 
rei^ered mor^ intenfc by repeafing the appH- die Hnooth furftw of an with a folu- 
carfon of the folution. The liquor f^ reads fo tion of copper, and on die middle of this 
muchontheHone, that neat deugns cannot be forfoce fott»g an iron ruU upright on its 
made on it. 13r. Lewis proppCes to remedy head. The uon ubforbs the acid from the 
this inconvenience by CQveripg die Hone over cop^, and dw CKqqier form tueui^ki^otu.. 
with etching wax, and the tines intended to If the nail be then leiQoved, aim the <or- 
be ftained cut through this ground, in the coded iron cwefuUy wafted ^ 
manner of etching copperplates. The co-. the Hope to water, foe vfegetat«ms mSy be 
lors given to thefe floOes may be deHroyed tended by a ted fmd, uf-u blade tfolor. 
by Are or by aqua fonts } and the coloia Theft vitg«Uioia>8i«' not Hxed intktftwft*. 
thus deHroyed by aqua fortis are recoverable which ought therefore to DC covered w;^ ». 
by expofure to foe fun. Agates and ether plate of cryftal glaft, 

mitivr 
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mitlve integrant molecules, which are all homogeneous and of the iame nature,, 
and which are fiippoied feparated £rom each ocher, fliould be brought to unite 
and combine together, no new body, that i», a body of diileFent nature, will 
refuk from this union, but only a more confiderable mafs of the fame body : 
that is CO fay, for inftance, that if the primitive integrant molecules were common' 
fait, their reunion would ftill form common fait, only in a mafs fo much larger, 
as there is a greater number of tbefe molecules united together. But it is the 
union of thefe homogeneous parts, of thele primitive integrant molecules, which 
modern chemifts have called a^tgation } and they have call^ aggrtgates bodies 
confldcxed as refuking from their primitive integrant parts, in oppoficion to the 
names mxti and compounds^ which they have given to bodies confidered as 
refuking from the union of their conftituent parts, which are fubftanceS' hete- 
roKneous, and of different natures. 

The name of integrant parts, which has been given to thofe whole union- 
forms a gg regates, agrees well wnh them i becaufe, m faff, this union is a kind 
of addition or integration (if fuch a word may be ulcd) ci a certain number of 
parts of tlie fame kind, whence refults a fum, or a whole. ^ 

It b very eflential to obferve on the liibjeA i^ aggregation^ that we fhould 
have a very falfe idea of it, and entirely opp^te to chemical pheaomenas if we 
uaderllood by this word nothing but a Ample juxtapoCcion of the integrant parts 
of bodies : for befides that, there muft oe a real adheAon and intimate union 
of thefe lame parts with each, other, lb chat they cannot be feparated* but 
by A>me Ibrce luperior so that by which* they are unbed. A heap of fand,. for 
example, if we conGder the grains of Autd as its mtegmnt parts, cannot be 
regaracd aa an i^regrase, becaufe thele grabs are only jvxtaptfittdy and* have 
no>real adheAon together; lb- that the ixAftance which they oppofe to their 
leparation can only proceed from their gravity, and is not the eSeA of adheAon,. 
or tendency to each other. 

In the fecond place, k b necellary to obferve on* the Ast^eft of aggregation, 
tltat the force of adhelign of the integrant parts of different bodies vanes much^ 
acemding to the nature of riiefe bodies, fome of tliem adhering very Arongly, 
and mhers very weakly ; and ^t thole whicb adhere we^ly are generally the 
eaAeft to be diAblved, conAderi^ that the Iblution of a bo^, or its combina- 
tion with snotl^r body of a diA«rent nature, cannot be effe^d but Ai far as 
the integ^t parts of thefe bodies are feparated, of their a^regation broken f 
which IS partly done by the operations of art, but chiefly by the adion of 
menftruums. 

All thde conAdcratioib on* the aggregation tS fiadibt, alc^ug^ very Ainple 
in themfelves, are of the greatoft importance b riie . tbmry and pradbe of 
chemical operauons. Becker and Stahl woe the Srft who ex^abed- tfade ideas, 
which have been Ance iUoftrsred and extended by the baft nv^rn chemifts. Sw 
tht wordst AtriNrrv, CoMrosiTiott, SoLutioN, DxcowvosrriktSi Dtvtsioic 
0/ points, , ' , ^ 

4K[X1V. ai r. Air is a fluid mviAble, inodorous, thApifl, imperc^tible to 
alt our denies but yho touch, and ia ccfoAdered as a Ample eJemenitigy body, and 
primarv prbc^Ie, becauie itoanoot be altered or decomipo&d by any ^owm 
medioas;. 

Tib 
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'Vi\c air IS always in form of a fluid, though perhaps chat fluidity is not cfTentlal 
t:) ir. But it is certain that no cold has c/cr ycc been produced, natural or 
^rtiiicial, ftrong enougli to deprive it of irs fluidity. 

We cannot flatter ourfrives that we can have air, any more than the other 
elements, in perfect purity. On the contrar)^, it is always found mixed with 
more or lels of foreign fubftances. praceeding from a perpetual exlialation of 
volatile matters, and particularly of water, with wliich it has even a certain 
'degree of adhefion. (x) 

I'he primary integrant parrs of air, although certainly very fmall, yet are not 
fo fmall as thofe oi: water, and even thofe'of other liquids kf$ fimple, fucii 
as fpirit of wine and oils : at lead:, thefe liquids paf$ eafily enough through 
the pores, of feveral fubftances, fuch as paper, the ikin, bcc, through which 
the air does not pafs, or pafles with difficulty. 

The experiments of Mr. Boyle, and more particularly thofc of Dr. Hales, 
related in his Vegetable Statics, prove thatmoft vegetable and animal matters con- 
tain a prodigious quantity of air s and fcarcely credible, if the efleds it pro- 
duced were not lb confidcrable and fenflble. Chemical experiments allb give 
11$ many occofions not only of obferving thefe phenomena, but alfo of alcer- 
taining the quantity of air difengaged, or abforbed in feveral operations, (y) 
appears that air, as well as other primary principles, is found in bodies 
in two different ftates : that is to fiy, that in certain bodies, and in certain 
circumftances, it is merely difperfed and interpofed betwixt the integrant parts 
of thole bodies, but without adhering to thde parts, or at leaft adhering but 
very weakly. This air, which may be fcparated by means purely mechanical ; 
fuch as the operations of the air-pump, compreflion, or fliaking v and which 
befides pollcfies all its other properties ought not to be confidcred as one of 
the elements of thofe bodies in which it exifts. But that portion of air which 
cannot be fcparated from many bodies but by analyfing them, and by employing 
fu.ch means of decompofition as chemiftry furniflies ; which, befides while it re- 
mains in thofe bodies, is deprived of one of its effential pjoperties, its elafticiry, 
\vhich it does not recover till it is difengaged ; this air, 1 fay, ought truly to be 
cojifldcred as one of the elements or conttituent parts of thefe bodies. 


(a*) Ajr not only adheres to water, as the 
text Tays, but chemically combines with it, 
and prob’Vly wiiti many other vol'iUlc mat- 
ters. "I'he dillhlving power of air, as of 
other mcnffnmms, is encreafed by heat ; and 
here :; upon an accefs of cold, the air depo- 
f ’ part of it-3 water which it kept dtffblved 
, fuic irs heat was greater. The water de- 
rofited becomes then vifiblc, forming fogs, 
<>r condenfing upon any ' cold body, as 
jpoa glafs windows. This diffolving power 
:j>: air is allb efl'c\Sled by other circumltanccs 
Scfidcs heat : for we find that in equal heats 
si- fometiraes imbibes water fader than at 
f>thrr times. Dr, Gould found that vitriolic 
\ fa! i; r ated with water by long expofurc 


to air, did fometimes lofc and fometimes 
gain weight, according as the air was dif- 
pofed to dcpofit or dilTolve moidurc. By 
what circunridanccs this di/Tolving power 
of the air is effedled, and how thefe vari- 
ous dates of the atmofphere affeft the health 
of vegetables and animals, are fubjcAs wor- 
thy of enquiry. 

(y) Whether the permanently ehdic va- 
pors produced in didillations and other 
operations be really atmofpherical air altered 
by its union with the bodies from which it 
is difengaged, has not bc<^h hitherto die wn* 
It hat been called fiijfed or fixable air." 

Air (Fixabm). 

. The 
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The properties of pure air, and which occafion many efFeAs in chemilliy, 
are : 

1 . Its expanJive power \ that is to fay, that it is capable of great rarefatflion, and 
of occupying alpace thirteen times larger than its original frze, wlicn it is expofed 
to the greateft poflible heat. This great cxpanfibility of air, added to the 
prodigious quantity of it which is diifengaged in many chemical analyfcs and 
mixtures, occalions frequently violent explofions, againft which an intelUgcnt 
artift ought always to be on his guard. fat; 

2. Its compreffibility j that is to fay, that the efTedl contrary to that wc have 
been mentioning, is produced upon it by means Of cold ana of preflure. 

3. Its elafticity •, which is nothing elfe than the force with which it endeavours 
to refumc its natural condition, wlien it is violently rarefied, compreffed, or 
condenfed j and the effort which it makes for that purpofe upon bodies which 
oppofe its re-eftablifhment. 

4. Its weight } which determines it to fall impetuoufly Into all the fpaces into 
which it can have accefs, and which are unoccupied by air, or more ponderous 
bodies. The experiments which demonfirate all thefe properties of the air arc 
lb numerous and decifive, that nothing is better known and illuftrated in natural 
philofophy. On this fubjeft may be confulted the works of Pafeal, Boyle, Ma- 
riotte, Aobe Nollet, and, in a word, of all the experimental philofbphers. It 
is only necefiary to obferve here, that the fpecific gravity of air is to that of 
water, nearly as i to 850. 

5. The faculty which the air has of confiderably facilitating the evaporation of 
volatile matters fublimed by the fire. It is a well-eftablifhed faft in chemiflry, 
that the accefs of air greatly accelerates all evaporations and diftillations. We 
fee, for example, that by direefting the blaft of bellows upon the furface of 
any volatile body evaporating by means of fire, as water, antimony, mercury, &c. 
that the fmoke or vapors of thefe bodies are very fenfibly cncreafed. It is alfo 
certain that any difhllation of a liquor, as of water, is much hafiened, by 
directing upon its iiirface in the inner part of the alembic, the wind of a ven- 
tilator, as an Bnglilh* author has propofed. See Distillation and Evapo- 
KATION. (z) 


(to) Air is expanded i of its bulk by the 
heat of boiling water. See the Hijhry of the 
^eademf of Saenees Hales found that 

the air in a retort, when the bottom of the 
vellel was- juft beginning to be red*hot, was 
expanded to twice its former (pace, anil in 
a white or almoft melting heat it occupied 
thrice its fortner fpace or more y and Mr. 
Robins, a veiy' accurate experimental phUo- 
fopher, found that air Was expanded' by the 
beat of iron juft begiiming' to be white to 
four times; i^ Aa greater expanfions 

cannot be Weft eftimated, I prefufoe tbete is 
ad error in^tfaat part, m the text to Whi^b 
rats nt^' re(»s^ whiefe ain is faid to be 
^pablEt'tr' expanfiii^'tQlt^^ os- 

iiMfWk. 


(z) Air accelerates evaporation by its dif- 
Iblving power, which is indeed die principal 
or only caufe of evaporation, if by that word 
we mean the efcape of any fluid with le/s 
beat than is necefiary to convert it into va- 
por in a Vacuum. By the fame power air 
may alfo accelerate diftillations, in. which 
the heat is fuiScieHt to raife the fluid into 
vapOr in a vacuum ; but if the air be cold, 
it will probably more impede the difttllation 
by cooiing the furface of the fluid, and 
condenfing part of the vapor, than accele- 
rate the efcape of vapor by ks diftblving 
power.' 


6, Laiily, 
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6, tlic! moft fjf^gular property of air, and at th« fame time one of 

the moft liitorejling in jchenniftry, is, that no oombuftible fubftance can burn 
without Jts aceefs ; and that the more llrongly it is ii^elled againft burning 
bodies, the more rapid is the combuftion. Hence it follows, that as the moft 
part of cbemicaj operations cannot be performed without the afilftance of itre, 
a conllant current of air more or Icfs itrong, and in a certain direction, is nccef- 
fary feo produce the heat requifitc in thclc operations, Thefe currents of air 
are procured by bellows applied either to a forge, or to a melting furnace i 
or they are procured merely by the conftrudlion of the furnaces i which is done 
in fuch a manner, that by means of a fpace left in the-upper part of the furnace, 
in wKudi the heat keeps up a perpetual vacuum, the external air is determined 
and forced to enter by the afh-hole, to fill the vacuum above, and conlequencly 
forms a current which coniUntly pafies through the fire, and which is fo much 
more ftrong and rapid as the vacuum of the furnace above is greater. That 
is a fundamental principle from which general rules may be deduced, applicable 
to the conftrjufbon of all pollible furnaces. See Bellows, Forge, and 

pURMACE. 

Boerhaave, in his Treatile &n Fire, and M. Gerike, Dodor of Phyfic, and 
'Member uf the Royal Academy of Berlin, who has allb given a very large 
Piffertation on Fire, in a very good work, printed in 1741, eni^tled Futtdame/tta 
Cbymi^ RatietuliSf are of opinion , that ^ accefs of air is neceflary to the 
combuftion of fuBftances » becaufe, by its weight and fpring, it keeps the 
Jlame conftantly applied to the combuftiUe body, andencrewes their conta£k. 

But this theory does not fufficiently exjdain why combuftible bodies may be 
kept red-hoc in clofe veftels, without any confiimption ; becaufe then it cannoc 
be doubted but that the matter of fire is, by tne movement excited during 
ignition, continuxfly applied and even impcHed upon the combuftible body, 
without its burning or confumins. it has t^en all the appearance of a body 
burning and penetrated by fire, btkt it. is by an extraneous fire chat it is fo 
|}enetraced ; Jts own inftammable matter is not confumed, and refts unalterable 
jn midftof a moft intenfe fire. ^ ^ 

However this be, k is very certain that the accels of sdr ip indilpenfibly 
neceftfary to maintain the combuftion of bodies. But it Is at the lame time 
very difiicult to find the true caufe of this fadh The phenomena of emn- 
buftion feem to prove, that the air materidly concurs to the produ^on of 
Jlame, and makes a part of it : for a given quantity of air can maintain only 
during a Ijnsited and determinate time, die . combuftion of a certain quantity 
of iit&mmaUe matter. If, for ^mpte, a lighted wax candle be ptacra under 
an inverted glpfe bell, which is joinea' exafdy m its lupport, the ftame of die 
wax eandle ilibfifta during a certainiaine, fit much longer as the bcU is larger, 
but conftaitcfy diminilhing titt at lengtjh it. is exdn^ihed » becaufe the quan- 
tity of air contained id ^bdl being a determmate quantity, and not Capa- 
ble of being renean^, caimoc ferye but for a certain qiumticy of comhilfebn. 
Another phent^mm worthy* of obfervation to this et^rinienf is, that after 
the extin&ioD of the wut candle, a real vacuum is formed tifldik tlus beB, 
which, is then as ftnMij^y pdfeS Uflon its as if a yactmm had IbcM 

made |>y an air-pump) wych.provei demo^a^ foac die wl^h it 

included 
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tncludcd* materially concurred to the pradu^ion of flame •, fince» if it were not 
lo, the air being greatijr ranfied hy tHc heat within the bclU would, on {he con- 
trary, make an ef6>rc to raifO itfclf, and would efcape violently as foon os it 
could, (a) * 

If we refleifl but a little on khefc phenomcna« many queflions occur very in- 
terefting, but at the fame rime very dilBculc of lolution. In fa't, does tlur air, 
which oifappears in this experiment, form a new oompounU with the mHam- 
mable principle of the Iburnt body by a new combination ? If it be lb, what is 
this compound-? and what becomes or ir ? or n the air irfeU a neceflary pabu 
lunsorfi^ of flame ? is icdecompofed by the aft of combuftion ? If fo, the str, 
is not a Ample body : what then is the nature of i» principles i and what be- 
comes of theijj'f 

XXV, At'n.rVtXA'^hE). (b) 

XXVI. ALABASTER. The name Alabafter is giwen to Hones 
externally rdhmbling marble « of a hardneia nearly equfl » but inferior, and 


A parlial vacnuin only 2i formed by 
thlfc experiment. Dr.'M^uw found that 
j'ftth part of tlie elafticity of the air in a rlo& 
velTel was deftroyed by the burning of a 
candle till It Wasextlngadhed \ and Dr. Rales 
tuund this diminution of elafticity ofaii.by 
the fame means, to be Ath pvt, Dr. Hales 
alfo found that •a«tb part, of the elafticity of 
air contained in a dofe vc^l was ^oftroped 
by butniiis fttliihur.* Att the air oontaioed 
ill clofeVcftels in thefe experiments was not, 
however, rendwed &cable by the burning of 
the candle till it ceafvd to flame ; for Mr. 
Cavendilh found that part of fixable air 
was fuAoient to render a quantity of coni'' 
men air unfit for the niapitenance of the 
flame of a candle. Sec Phil. Tranf. 

(f) Aril (vauAut). By this term we 
mean dhofil j^rmonently elauic vapqM which 
are difen^ed lioin allmofi all bodi«hwhen 
. decompmen Ay diftijUlatioi), from vegetable 
* and amma^fubftapces.by. fermentations, amt 
from many matters dqrihgi dsur oamhifurioa 
with other 'fubnincea. ‘ ^ . 

'I'hie fiib|<ft is one df ine 
in cheniiflry, lUttle ktjowny^-,, 

cerning. it^ than that eerth|nd^k 
fluids word producible umn 
and by the tpethods mentioned id 

definition | tiU la^elj(^ tW 

__ .. . ... , . ...... ^ 


attending thd- bomhimm joif 
wiftkt ’fnd th«B 

ftsii&, «agetBti«ld^ L . 

unayqtH>ii|Spl eVea with thefe dlii 


'fiS 


rones 


which were publlihed before this work. Of 
tfafelfe the molt important have been deduced 
by Dr. Blaek, fiom expcnmcntH lo con. 
dwfted sod related, that (us tie.tifc may be 
' coufiddted as an excellent fpecimen oi die 
beft method of jnveibgaung and deinon* 
ftiiting chemical truths. /i^/s Plyud 
and ii/rwiny, pobd/ltdoi Sibuiutgl. 

The dMcovencs antady made enable us to 
ex|d4in m$ny chemical phenomena. We 
thall have frequent 'occaftous to fupply the 
defofts of the text in this particular, and to 
COftoft. fpoie errors that, prevailed in the 
theon of chemiftry till lately. Thefubjecl: 
is ftili new, and much may be expefled trom 
further experiments. 

,fip(ne hxable air is injiammakty and fome 
is luf inflummabU, We iball tr. ai fit It of die 
latter kind, to, which the name /oetd^ or Jht- 
obh has been moie peculiarly applied. 

An nnlnflammable permanently elaftic 
flMid may be pr^uted by vaiipus metbnos, 

< ondfirompatiouapshftaneca. As tlie identity 
(MaMvarfityof ine kinds of tbefeveral fluids 
irorihuAfr obtained has net been yet af- 
e^t^^W* ftk^ mwitfon, what w« know' 
0{„yMh fei^mlyb diftinguiflBing<4beii»i only 
the mi^hdf of tneir.produo^. 

A permanently eiaflte fluid may be ob- 
Wdded Jhm aStatim yii^^w iy rt»dittut$g tltf* 

iifdtt juidh or by euLtnathn. Alkaline lub* 
• ft^necB faetn to have a power o< combination 
this flt^ and wtthr itloim compounds, 
/ome of the properties of which are different 
from the pio^rties of there lubftancos when 
uAGOmblacd. This power of combination 
F 


I* 
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futceptible ot a fitnilar, but kfs lively and Tparkling poldh. Somealaballers are 
wliitf, ^and othera are veined attd colored, like niarhlea. When thele ftones are 
wlII polUfaed, ipheir femitranCpareneyt wlucU ia mote ienfible than chat of marble» 
gives them the appearance of agates. 


JS nevertheldl weaker than that which alka < 
Ime AibAances have to acids, noi is it ffronj ; 
enough to refift the adlion of hre. |lenc< i 
this JiuuJ or iixablc air may be diftngaget 
trom thofe fubftjnces hy acids, or by itre 
when the alkaline fubnance is fu^ientl] 
tixed to receive a violent heat. When stka- 
hoe lubftances have been by any meaps de- 
jtrived of this iixable fluid, and are expoflu 
to an aimorphere in which particles of ti 
float, they readily abfoib it, unlels they hsvi 
been pfevioiifly coiubiflcd with fome othei 
fiibitance, as an acid, with which th^ptC’ 
let ably unite, and again rcAinte their jbimci 
it ate. Hence all native alkaline fubitancei 
arc combined with this fluid, I'hns, cal' 
ciicDus caith combined with this ait| fornii 
the fcveial mafles of litne^ftonej, maibla 
chalk, and other flones and earths of^thu 
ciafs When any of thefe fuhliancei dc- 
pnird, by calcination -or otherwi|e| pfthi 
fluid or air with, which they ar«„ combined, 
they then become pure uncpinbined 
leous eaiih, or qumhtne, ‘Alfo fixed i 
falti!, obtained by incineration of 
ai e iound to contain touch fiicsble ^ 
lets they have ibien perfedlly calcined i and 
volatile alkali, Stained by dmilliftitm of a'toi- 
nial or of f«me v^etable is ft* 

tuiated Willi this* fluid. The principal dif- 
ferences which have been obfervefl betwixt 
thefe fubllances combined, or not combined 
with fixable air, are, i . By combinskioR with 
fixable air they aie reiwercd fufccIllMle Cf 
cryftalll»at!or>, which they are Pot wl » 
un ombtned. Hence the unilorm tew M, 
marbles, calcareous fpars, ctyBsla or iR ^ 
table or of mineral alkali, Is f 

citrication of yhis air, s. By « 

of alkaline fuhftanccs with fixdbfe air, tt 
power of combination with att Otheif n it 
which are incapable o( expelling from • {ja 
this air, is dimtnNlbad. Hence, by this , 
binatioii, the folubility of calcxreottt earth 
in water is dettroyad: hence fixed «lkx» tk 
lefs ditpe^d to dsllefulnte, or Imbllie fif* 
ture from the atworpliere : hepce veli 
arkhlf, prhtch when combined is fb ftroi^.,, 
dif]poibd to unite with wxitk that ‘-snnoe 


be obtained in a folitf or coiMcete ilste, is 
rendered fhlM and cryflal{tlxab» ; hence the 
power of alkaMnc fehs^ to diflbtye oil is 
gre^y dMifi/hed) fii thet (bep-hoilers 


to deprive iheio laiti, by qutck||poe, of all 
the fixable air with v^ich utey happen to be 
united : hence the caufikity of csdcareoos 
Miths^ la defrayed, xnii of allcaline hits is 
diminiihed i and hCnce, theh fihftances 
when cornblnKd with fixable ak aiediilin- 
guijlhed by dte epithet laiVd, and when un- 
combiaed by the ephhet 3. Aticaliae 

fiibftances combhied with fixable air efler- 
vefee with acids, which they do not, when 
rendered perfitddy caufltc j this eflfervelcGDce 
being caufiid by the fixable air, which is dif- 
cnmiged by aoifls from thefe rubfibaoces. 

, Tail fixable air may be extricated from 
fbmo elkaltfie Aibfinaces by others, with 
which it has a fir^ni|;er power of cotnbms- 
tioa, and with W^bicn it tloes then actually 
combine. Thus mild volatile alkali may be 
deprived of its afr, or rendered cauflk by 
plying to k uficombined megaefie, fixed 
afi. or cdltrsrcous earth, while thde 
(hikkes u'nkeWitb that air, and are there- 


lias earth; i|tM| ia^,^!]d fixed alkali 
bo neudered cattftlo ly qufeklune or 
camtie balcareoui earth, which i* thereby 
rendered mild. Thus by adding n mild fixed 
alkati tolitnoi^ieateiv.vwh ie a foitkioarr 
caufteacafearoous cmh.ia tvaOa),^t|i^ Cjdca- 
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firmly mt^ntains his opinioti in his Lithoeeogno&i againfb Litiiueusy Konig, 
Bruckman, and fismal other authors, who clafii alabafter along with martfiea and 
calcaredus ftones. 

It catuiot be doubted that the ftonr which Mr. Pott called alabafter^ and 
which he chemically examined^ is aflaally^pfeous. His expenments evidently 


of brafi and iron } plaf& being an ineombuf- 
tible fubftante, and metah, at leaf! tbofe 
called Miperieit, being capable of Calcipa' 
tion, wbich ia a eonabuAion, or dtffijMtion 
of thutr inflammable principle. “Wlbence 
does tblr alteration of atmorpheriCa] air pro* 
cced f Is it tbae part of the atmotj^ericai air 
is converted into fixable air, bjr combining 
with the phlogifton or feme part of the huTtt • 
ing fubfiancesf 

0 A permanently elafiiic ftwid m fixable 
ait IS produced ^ ^ tvtrssst tifid 

luitb aty inJUumtutift ^tfianct. In thif opera* 
tion the acid difappears, and an elaibc Vapor 
is produced. May we Apt dicnce infer,, oiat 
the acid is converted by combinatiorkwkh 
fome othe# fubfiance, probably With the i<v> 
jBammable mattep, or byv decompofitton of 
Its own rubftance, into elafiic vapor t The 
author of thk DiAionary in the article Db* 
TOKATiOK OB NiTKE adopts the Opinion 
cf Stahl, that the Cxplofion of nitre With mh 
flammable matter is prodKteed by rarefediMi 
of water contained in nitre os Itaacid. Thia 
rarefadlion does contribute to the eftedt pro*' 
duced, but le not thd fele or pfineiiwi cauTe t 
for the vapor of water is condenfibfe by cold 
into aliquot fimilar to the water from which 
it was formed, whereas the vapor of ,wh!dt 
we now treat » permanemlV elaflic. fitahl 
did indeed maintain that tne water wss by 
this Operation changed into aixs but we have 
not fuSicient reafona to bblievdi l;he 
ty of Aien a converlion ia any ioftanoe ; and 
in tins inftance we know that the wi^Of 
rbe nitre is, afeer the explofion, condenfed, 
and forms what is Called x Si* 

Cipstn os NjiTf sod DxToNATtoMi ijtf 


fluid be equidly sfibdleJ by best *s sir iS| its 
elaflictty mtbe ioftaot w, explofioit is sbont 
1000 tunes greatci than the prefltire of the 
atmofpherej a force fufi^cnt to produce the 
eflefls of gun>powder, * 

I'Acfc are the knowii kinds of jpertnanently 
elaftic flutda extricated from fiibflalaces, in 
which they exUled fo combhutd, that their 
(dafiicity was cither dsfiroyod oriconntersi^- 
ed bye inapqfior ferecr The pvopertfies of 
thftfe Amdshise not been fufllcieotiy invefti* 
gated, to enable us to determine whether all 
or feveml of diem be 'of the fame or difibrent 
fcind^. 1>0 not, howevkr, the nlafiic fluids 
produced by combbftion, and extricated from 
alkaline fubftanoes, feem to he ^ the fame 
kind« fince a cauftie alkali may be rendeied 
mild by expofure to the former fluid 1 Are 


tala ( or, at haft, have they not feme principle 
cotnmOn to them all, lince. metaU deprived 
of their fiacifeic air, or of the pruieiplc which 
fenders atosofnkvrtmd hr fixaifle, by caleins' 
tton, or by felution in act ' 


NiTnii. ^ f , * i, 
Th« elafl^ iaid wqa ibl|M 
bins to occu|^, vdtep comptf 
atmofphere and roddOro tO 
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tton, or byfelution in aetds, may be reduced 
to tofir woMr metallic ftaw by applying 
combidKuie lubilances j add finde fevenu in- 
fiances ate givens by aurhorsi of the reduc- 
tion of me^ie cflxes. by chalk, jmd other 
mild caleerdove eafmar mVe not the fluids 
fitperdbia Aro<n alkalincand tneca^lc fubltances 
feme wnali^ with acids r Inke acids, they 
reatlijht ^t« wpt, and eftedk the cryfiallhia- 
nott m lmt$ As a wealth add is 

extrpdnfi fioA'tbtMfe^liNlaneesby a fifongei, 

a mfal strM all knonro acMs. Ant not the 
^ Suldd the defeferatfenof 

iiii and liy dM sjefebblHon or alKalliiati/on 


of icon Juft begiimlng to U white if tfiia 
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demofiftrate it. But, on thu Bdlt, it does not ft^ypear Ids certain, tfiat the 
name aiehAfttr has been veryi locimtiy given to (tones undoubtedly c|kareou$. 
The OTeateft part of the antique val^ end bufts, althpuph umverfajiqr called 
alaballer, aie of this kind. Tht^ «re'»ie4dii]r end eniuety fbluble in fpirit of 
nitre with great efierve&encs^ etra ere diMtVernb^ by fire into qutckKme. 

The truth is, that fculptors and artifts, who work Mpon marble and aiabafter,. 
feem to have tovett it]|dtfcnnainately the name aUi^tr to ftones which have 
only an eetcrrnaT rel'emblance to enCb Other y that is to fay, to ftones which, to 
the other external qualities of toerbie, bin ilUb a more cryftalline.and more 
tranlberent appearance. Thus thefti arnfts heve confounded under one name 
ftonca of very different kinds end Iwmce, awong tbofe called alabafters, ibme 
are truly calcareous, and ottw^rs entirely gypfeous. Therefore if ftones are to 
be named foom their external appearances* we fdught, in ondee to avoid a con- 
fufion of tWQfobftances entiwly olBbrenii* to admit two kinds of abbafters j one 
kind calcareous, of which the geeateft pare of vafes and bufts are made which 
are called alabsfter j and the other kind gypfeoua, which Is ifllb tfod in fculpiurc, 
and is that which Mr. Bott examined, and to whk^h tic ai&gns exduftvely the 
name atabafter. 

Thefe difficulties being explained, chetoiffs and naturaltfls ata at liberty to 
take which fide choy plea^ They will t ahtaya be iiadkwftood when they dif* 
tmguilh in this manner the fobfiadtea couatoning wbdi they write* ■* 

This beingjeftablHhxdi, the kind of ftobe 'bhich utay be called ealcareous aU> 
bafter, has i^ennall/llttbd'brbj^imofdd^^ ibr fhich reafun, it 

is necefiary to coofiiit; ppontms fubje&j the etriClesEax/tliS (caieaaEovs) and 
QtricRitMB. We (biQ only ob&rte ibiWi that tc impeart deoaonffratod, as M. 
d’Aubetitoo has advanced, that tfib didfosMees obiervabb betvrixt calcareous 
alabafter atid marUci prdeeed poly* fihcmi^dlie dificnent mmuiers in which thefe 


Coacernitm die qua|jbkiyof (ix- 

aWeairssjIb rvmrAcr^. \ i 

obtau^ Up diAiMvial; ebc, ot tia In 
marine eC dilute Vitriohe acid*. $jl 6 ouitee” 
meafuret of air were obtained an ounce 
of zinc diffnlved m V^triolio acliL indallb 
from the fame quantity of nine dfiblKid In 
matiMe acid : 4u ounee-foeakifW 
obtained ikOm an oupce of irop di 
vitriolic acidi and 
air fiom an ounge of cMblwo to 
acid., Kh'* 

Thi* inftanuXlbld ab wtom 
water, <xbymM»«tvolaciw« 
f4to o^i4HtoiilMe ^ 
only emsmm 
air, of WM4 


tiilkCA 



etavdtt 
lahi, i^n 


ito wsj^t of toil waa to ttiai of wasw a» 


one to 80m Bknee the quantity of air ol>> 
mined fiom nine, as above mcntiotied, wa* 
nearly Atb part of toe femi-meul. 

An iOnaintotole permanentily elaftic air t» 
alto prOduejoie iiootnhtreiyiog vegetable and 
animal fubllances. One grain of this air wa* 
obtained {^40 grains of putrefying gra- 
vy iMpth, whlto contatoed about loa gralnr 
lid tHttowV Tha loft of woightfuftain- 


tmi rmio TYatfe tfb^ Ml cheiitio^e 
fpeattoned fadU on Infonmable ah em co' 
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nutter wlRto eommunitateii eoler sod fmeti 
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'flptoto to iXlikta* dolto ve called 

Xkapt, , ^ i^ 4 lr*mt>AUtB$, 


two 
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two fobftance* *re marble being of ancient formation, an4 tiie prpduft 

of a depofidon oF'ciliareoas particles 'ateumtikted upon each other in ' banks 
and large majiliis ; #hileca!careous akbia;lter isfiwmedaiib of calcareous particles, 
but'in tbewayof'fUtradon ; and of of which large enough mailes are 

found to make vafes, . 

of thefe two matters is fu^cieitt to CxpMi* tne^iimfe of the ^atef tranlpareticy 
of caloarebus alabailer. ln'&ei;, .if -a piece of calcaieousilaiadites be tut and po^ 
li(hed, W' dilfFereocc ' can be 'percidiritd betwhmitlatsd works made of calcareous 

alabaftefi;;v;'-';v: ,, ,■ 1; v ■: i.. 

As to'ttho it hasf^ the mopertim^o gypfeous 

ftonesi and V itherefore it is necdBiry w ' dtWdfi: d|iOtb ■ the arrides 

GyJ»som and BLAStiSR. ' ^ .■ - ■■ ■ -- 

adepts^ and by featichers after of 

chetniftry - the 

them alone. ^ The a''yulimTdeu'oe^ w}|fcb;fiEaf)^ly 

eohduhs-ahie -litiehce’of'atch^y.''' 'SNiit^hlfTOrto 

they. h««e%mduced'moth|ng| 'S^k;li^^il.4W’'5ddgmi$htrof' 'iehl^l^.'jhae»'ff^mi''jgive 
the leaft grounds to fuch a p^tCTw&r ch^^s ^hfidar 
imaginary, fcience,. .'stod; 'thofe;,y#hOii:«m''diM^ -fidm ^ Want 

of 'fcwtter ihftru&ion,' Siadbwi^s"'' -V'-' 

<W;ti^'tnattepWf'.i(ldii^'^tey '■ ' ■ ‘■-‘f’.; 

Tbe moft frequeht Wiodf akrobics isffe ^B^latibhs^^^ 
drawn' fraan^fevrml\4<ratinms'if''{]ii|midd^^ .Whim:’ the .;imn* 


drawn frasn^fevrrai'.^^mltincies'if ^ piami^ 
cil>ies ihtesidedMd ^be prdcuted' 
medals, and whelf.ltlu^<^'are'’fufceB.dbli^ 
not exc«edv^'?lmt!^&ttie,.'-«}ie''ima^'C^ 
in their. mteeij|klbrfiiiab>ar^ 
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much lurfare of the bodies- conHuied, and ^rtwolarly of liquid bodteiSi than 
the .form of the ancient cucurbits* which «?ttrc high ana fttait. . M v . . 

, The firft of thel'e two: pieces iSi of ct^er^ that it may>ef>fl: the a<£i;idn of the 
fi«e,* the lecpod isgcitfiraJljrfof tin, and otight to be. fo uiaped; that it Can , ent«- 
,««a<ftly into the fotnjer picoei :and that Sli .&.weli as to render any 

luting ^Ritece0hryii- , v^y ■ ■ • ;• - r' • 

,Th^ PUgiit tp, tj: the.dpi^r part of the firft piece, 

,jvjjich ,inayjb©«ipi$:ly other fluid may be in- 

troduced'-at pleafure.',. ''-V.''''" 

.■■.The';thi|^*^iiE!j!e;<^|;th^ U.ca^d^hC'-iCi^ytfA’^becauf^ U is' a kind of 

hea,ici. . 'T|t|s of It holjow cc^* >6|t is furojfbcd' wuh a gutter 


or channel^ tiriuchr u meed along |tii inner ih.d tower cirCiiimference» o ^ 


LalHyi,if 4 


■ . .. ,. , -... .V., „ «nrer fo 

fiMi'lhe 'twdtifemec'ipieoj^’asjina 'Jtit{%fhaU,ibe..neceflarv. 
--,,,^^|^,,«^.|U^^waKilylnto the 


j-yrw ^ i-~- T7T,>'y‘i!fWw-'e3ic. I*.,-— 
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,\Xhe,fburtb^ptode.b;f-n'C.opj|w^;,^einhkiida|led^tt^M^^ It is a-kind 

of bucket, furtoun<}^jM>i*? ll|4|«^lioiio whi<^ *t w its lower 

nvoocfeiV' thoTcfrigcratory 

in the 

capital, iits ecipty y^4iJsep,^h«hJ.<^ ^ toO;' hot, that it 

: :. may be 

Jliwe^y it i» heceSary to diftinguiih 
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employed for fuch clidillations : and thefe are generally cotnpoicd of only* two 
pieces, namely, a cucurbit, and a capital, which is fitted above and joined by 
luting. ” 1 here are glafs cucuibits, high and (trait, which may be iifetul for the 
diltillation of certain very volatile fubdances. Others are made (hallow and 
broad) and thefe have the lame advantages from their form as the metal ones 
have. * ) 

I'o avoid the luting of the capital with the cucurbit, thefe gUfs alembics 
liave been made of one entire piece. The capital of thefe alembics, which are 
of crydal glafs, ought to have an opening at its top, which may be exaidly 
clofrd with a crydal dopper ground with eipnery. This opening is intended for 
the introdu^lton of matters to be diftUkd, atkl for the extraaion of the refiduums 
after didillation. Thefe alenlbics of one pieoii although fometimes convenient, 
are (eldom employ on account of their dearnefs, and of the didicuUy of in> 
. troducing, and of extrafting folid makers. 

There are alfo made cucurbits o( doncKWare, and of glaxed earthen ware, 
which are uieful in many cafes. at the #ord DisTiutATiox feveral obferva^ 
tions relative to the form and matter of alembic . Set Plate 1 , 

XXIX. A K A H Iv S T< 1 ids is a name given b^ ancient chemifts to a 
pretended univerfal menftruum. Such a mendruum either does not exid, or 
clfe tbi. I’O is not any body in nature which may not become an alkahed. For 
although certain fubdances Have not hitherto men combined with others, the 
daily (hfeovenes in chemidry of camhinations darmerly believed impoiTible, leera 
to prove, that by certain nuanagemenc, and certain circumdances, any fubdance 
may be combiniM with all oebers t or, in other words, that all bodies may be dif- 
lolved by any fingk fubdance. ( t) 

XXX. ALK Al.ESCKN T. This word is employed to denotea matter 
iliglVtly alkaline, or which begins to turn to the alkaline and putrid fermca-' 
tation. 

XXXI. alkali (FIXED)* Fixed alkali is a fubdance cotnpoled 
of acid, of earth, and of a Itttk phlogidoo i «nd whoft principfet have to each 
other a weal.er adhefiun, than the principles of any tviid have to each other. 
'1 heie me feveral kinds of feline alkaline fubdances. 1 hole aie vegetable al- 
kali, mineral or foffil alkali, aiul. volatile alkali* They are all caUm by the 
general name Alkalu becauie the following propenacs are common to them all 

1. Alkalies may eadly be obtained dry and concrete, and freed ifOm all water 

'unn< '•eflary 10 theif falinc rffenute, (d) When they are in this data, ^ 

2. 'I'hey produce heat by adding water to them. 

g. They attraid the moidure of the ^r, and deli^uiate into a lM)uer. <f) 

4. They change the color o£ ifyrup w.Viokta mm, green, whether tb^ He 
airy or fluid. * ' * 

{e) Kiinckel very well IbeWs ihe abfurHity may he rendertd dry by nipllcadatt of beat, 
of fearchiiig for an unrrcrfal' ibiverit by afk- but are only ehtyftaflmdiK by hdp of Hxable 
ln& ** If dtflolvet all fubftaaoes, k what air. $te Ata (Ftxiasax}i 
veflei can it bo contained f" (e) Mimm dbidi dsib tweddhluleM by 

(d) Volatile alkali retaiiie water fi^droiw* « cx^krc tb air } Imi ep 
ly that it cannot be obtained dry, twlff* by • cbiyd«Ui««d, irlcMMlnes dsya Md mwMlk 
combming it with fixable air, and then it w^w Which if nfCeghm l|# Iw dum 0 m 
becomes crydalllzablf. I'he fixed fUcallea .date. 

. . a. TW 
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5. They have an acri^i burning taftc, fo much flronger as they are purer 
and di^er. This tafte has fonaething urinpm : and hence they are called by, fomc 
chevtims tirinms /alts. They are alfo ’cajted //V/ wa/ becaufe the method 
of obtaining fixed alkalies confifts in lixiviating the aihes of certain vegetable 
fubftances. . 

, 6. They partly exhale with w^;r^ particularly when boiled in open air. 

7. When they are diyed’and re-diflblved,' fome earth is always feparated. 

from thetrf. ^ 

8. They may be fufed by ,a moder|te heat. 

9. When ful'edv they diflblve.athemhs. 

10. When added m eafdis and particularly t'o thole called vitrifiable earths, 
and expofed to a fuffideht.d^gfce'pjP heat, they and the carjchs become glal’s. 

ViTRfPid'A'rroNf. ' 

.11. When a.ddcd in a large' proportion ,|p the earths, with which thc^ are 
fufed or vitrified, diey commtimcate to thefe earths all their own properties. 

Lityjoa ol?' l^LiNTs. 

12. Th^ , effervefee and unite with acid.'! to the point qF faturatioij more 
pcvfefHy ‘^hd more intimately than pure abforbent earths, and from this union 
refult difffcrerit neutral falts., , 

13. They deconipole, all falts-with bafes of earths, metals, or volatile alkali. 
T hey feparate tbefc bafes, attd .-unhe with the acids of the falts, with which 
they form new neuttal felfs. This is an example ftrongcr affinity, from 
•whence refolt a new decompofitiOn’ and a new combilflpem 

Alkaline falts being fubftantes pretty fimple, as well a.s adds, arc powerful 
folvents. They are capable of combining not only with all adds and with all 
earths, as'we have faid, but allbrwith fulphur and with oily niatters. With ful- 
jihuT they form a fulphureous foap, foluble in water, called Mver of fulphur j 
which fee. 

With oHs^ ‘fat; refins, &c. they .form . compounds, which have been called 
forps. In each thefe'.Goriibinations, thc,".i|kan is a medium by which the ui- 
flammablie fubftantie, naturally unfoUible,. and cyci^ immifcible in water, be* 
comes mifclble; arid fduble iff ihat^liquicil^ i'c# Soap. 

ThiSe faline' fublT^ces. can aft;_.,dfo „upon Ipirit of wine; when they are de- 
prived of all the water eiffiehce : as faj td" Alk^ies,,.in that ftatc, 

appliedhfo ^hlt of 6,rft' ;|t'Qr ite fupei{iubus water j afterwards, 
when- in a proper'pfo|^f!^|’they^^'p^^‘'j^s by xombining 

wit h it, , and caufii^g fevBri^/altldais 3 il^’ 'aiM cveh^ of its parts. 

Hce SidatT if of Tartar. 

wtth'.'mbfe' oif.'lefs ’facility, a,c-, 
-cording to their nature^ ajj|l??^Y^dii^rcnt mean's employed which lhall be 
mentioned ,under'||^' the 'allcalks'''ari,d metals. 

N. B, Aiftkatfi&^wi&h'fitw.iS^l^-'tibfic'erntng'' alkalfe^^ be appUed'to all" 

the feveral- kinds, ofiilfc^^i,«yd^®^|^#'ballcd vplatik.i dtccpting thofe pyoper-- 
ties-'iivhifch'aiperid' ’ftMmlfjidty^1Hroia^^ii’afticlg'^$.appn''c.able,'tQ alkalies m ge-. 

.%%"cannot be .fomieJ of ’ 

thei|e<;i|^i«|,^it^,.w|^|k^i|||^|||^||fo:.fo«-dctafis..Qf.whac concerns the. fcyepal 
kiitmd fofdhe '.^d for' its medkmal vir/uesi the 
.■%o^iU.KALt (Fixed' MiWeral).'''. 


XXXIL 
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XXXII. ALKALI (FIXED VI\GETABLE). , This.napne U given to 
all fixejl alkalies obtained by burning ato vegetable fubftan^g, knd which have 
not the' properties of the alkali, which Vs the bafts of common fall:, which has 
been called the alkali of common fait, the marine e^kaliy mineral oi'pM. alkali. 

The cdmVnoi) method of obtaining fixed alkalies fr6m vegetable lubftances, 
confifts in burning thefe fubflrances freely and in open air, till they be reduced 
to allies, 5f<r CoMutrsTtoN <?/ Plants.' After ^whiich thefe afhes are lixiviated 
with very pure water, til! the water comes from them infipkU lixivium is 

evaporated to drynefs ; and what remains is the fixed alhalioe fait of the plant,’ 
which may be deprived of its fuperfluous Water and fuperfluoas phlogifton by 
calcination with a Iona and gentle fire. 

Fixed alkalies obtained from any vegetable matters when well prepared and 
carefully purified by means hereafter to be defcribed, arc all exaiftly alike, and 
have the fame properties i fo that they are only one apd the f^me kind of faline 
fubftancc. But as it is very difficult to procure, this fait |n its utmcA degree of 
purity, and as, in this refpeft, there is a difference betwixt thpfe obtained from 
different vegetable matters, foraC of them being naturally purer or more eafily 
fufceptiblc of purification than ovhers } and further, as fumcientatcentiop has not 
been given to the means of perfectly purifying thefe alkalies, two inconveniences 
have happened. The firfi is, that feyeral chemifts have Imagined that there 
was an cflential difference betwixt alkalies obtained from different plants ; and 
the fecond is, that other ^emifts have attributed to alkalies irn’general, feveral 
properties not belong! n^Up'^em as alkalies, but to certain foreign fubltances 
adhering to them. We Hefe confider the vegetable alkali pcrfcftly purified: 
and after wc have enumerated its principal properties, we will treat of its origin, 
of its formation, and of the means of purifying it. 

Fixed vegetable alkali has all the properties relat^ under the article Alkali 
(Fixed). . * . . 

It is folid or concrete, like an earthy fubflaface j of a fine white color i with- 
out tranfparency, Or cryflaUine and regular ffiape, becaufe, in fafl, it is not fuf- 
ccptible of cryftallization (f) \ of no fmetl while it is*dry, bub of a flight lixi- 
% ial fmell when moiftcned with water. It has a violent^ ,^**’P* '^brning, cauflic 
and uff.nous taffc j thatb to fiiy, that vi^en put io the mbiidi, it difeoyers a tafle 
ot putrefied urine, which is cauled by the difengagemeot^ itolatite ^kali from 
animal fubftances. ... - ' ' 

Here it is proper to Obferve, that when it is required to tafte fixed i^ali, it 
is convenient to diflblve and dilute it id m*^h only lefleiu its 

llrength without altering its character i btherwife, the tbhgbe mj^ht be bUftiiif- 
t d, becaufe calcined alkali is powcifbUy -caufliC, bnd 
deffroys all animal matters,., (g) " . . " ' . '' " 

. Fixed alkali, expofed to bir, atsra<?ls moiftoiej'y^b ydllbilit xelblyeS^^^^^ 
liqutates into a white. traj^^arent colorkfs liquor like iii»fer. .Flxed^ alkali 

(f) Fixed vegetable kikssli dou obt fo rea- . (el The eau^of fhtt.by cak^- 

dily cryitaUize nitner'a] alkali dors. It is don' ti'd^Wived 
neverthekrs cryfblltzable by expofitig" it'To ' fixab{%'>'.!ab;,{,\(tft<l;’'iS theif^y 
fixable air, with' which it coiebintit and forms' ' forabiev<a8ko9«fe(|ite{isl^^ 
cxyflals." Ata (Fkvablx). Aik (Fixasla). ' 
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thrice its qi^ntity of mqifttite, according to Geilc t. Cbmk MeiaUnr- 

gqttSy Tm, I. p. %6: , 

The fame thing, happens, if it Jj? puVjpx^ly diffolved in water. But in this 
latter cafe, at the firft inftaittfpf .the mixtyre, a pfetty ftrong heat is excited, fey 
the aokivity of the union of and water. * This heat, however, is much lefs 
than what arifes from. the mixture of concentrated vHtriolic acici and waicr. 

Every time that fixed alkali is^dilTjived in water, a portion of indiffoJuhl* 
matter remains. If the iblutipn be filtered, it pafics very clear : but after fome 
time, it begins to be turbid, .and fittaii flocks are formed in it of a matter which 
falls to the bottom' of the vefifel, and cannot afterwards.be rediilijlved. Tliis 
matter is of the facne nature as the firll fufeflance which we obferved remains un- 
diffolved; and is hothifeg ejie- fhaiji a jjortion of the earth of the alkali, whicli U 
feparated every time that the fait is calcined and diffolved. The part which at 
firft pafles through the filter, and which afterwards renders the liquor turbid, i.s 
that part which. waMfie moft •ttenuated, and moft adhering to the alkaline fi!t. 
This earth thusi fcparated, is no longer ip a falinc ftate, and confcquently be 
comes indi^iuble in water like pure earths. 

Alkali dilTolved in the frtjaiUeft poflible quantity of water, forms a liquor lefs 
fluid, more thick, and unfluous than pure water, and which pafles with morc- 
difficulty throt^b the filter, from the quantity of faline matter with which the 
water is chargM. When k touched and rubbed betwixt the fingers, it ap- 
pears to have a fat and:.oiiy nature j 'which proceeds £a>m the greafy particles oi 
the fkin diflblved by it. Thcie properties have oc^oned it to be called, but 
improperly, an oil, by afecient chemifts. Sfe Qii. ijf Tartar. It ought to be 
cmed the Liquor of aikalini Jalf. , 

Dry fixed alkali, expofed to a'mdderate fire, tliat is, a little more than cherry 
red, iuftaihs its aAibn pretty well, altho’ it fufes, and dimihiflaes In quantity. 
But'by a vcry?yiolent fire, the greatf ft part of it is diffipated-in vapors, or even 
all of it, if the heat he.fuflicicntiy fong and intcnle. It is eafy to be convinced 
of this.ihy obftiwing the* pots in which glafs is melted in glafs-houfes. Above 
thefe |^is,^a pefpqtpal fmoke may be lecn. Which can proceed only from the 
fixed alkal^ wiUcq into the compoficioh of glafs ; the other matters which 
enter intp that cqm^fitlon being inhnitcly more fixed than it. 

Fixed alkali is a very powerful folvent. In the dry way, and by help of 
proper bqiti it diflblves all calcareous vitrifiablc, argillaceous, gypfeous, and 
mctalfic.eafEhs r antl m certain proportions, and nearly in equal parts, it changes 
.moft df'thi^ intq diperenf kinds of hard, folid, and tranfparcnt glalfes. ^See 
Gla9%-. yiTRiriCAtldN, iCRVSTAL-GtASS. 

/Wl^ a third or .fourth part only of earth is added to it, they more rehdily 
fufe, an^ unite together: and as the alkali is the prevailing principle in the new 
compound which .refolts from union, fo its properties alfo prevail. Hence 
It renders the earths ib diflblVed, fulubld in water } and in acids, fufceptible of 
atjraffting the tqo^rct>f;thp4lr, ,4tc. See Etougr of Flints. 

^ hive ^ti^bn by the humid way upon fubftances pure- 
ly but i£.;has upon ^pleUIime, to which it gives,' and from which it re- 

ceivtfi’ veiy' flngtdar ft iis liquid, and treated wUhthisiqb- 

- 'G 2 fence, 
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ftance, it becdmes infinitely more cauftic and more fufible than it was ^fore. 

Li^fiviuM o/ S oap-boilers, Cautery. ("iO- . , 

Fixed vegetable alkali unites with the vitrioUc acid viokntly and with great 
cffervcicence. The union of thefe two faUne- fubltences is very firing and very 
intimate j andfrom thence refuits a perfe« neutral lalt» which is T/rrw/n/r<^ tar- 
tar. Jee Tartar (Vitkiolated). 

■ With nitrous, acid it forms nitre, a neutral cryfiallizable fait, the prop.erties of 
which fee under the word Nitrb. > ' . ' ' 

With marine acid, fixed vegetable alkali forms a particuW kind of common 
■fait, refcmbling in many rc'fpefts the natural common fait,, but differing from it in 
others, arid chiefly in its tafte, which is muchjefs agreeable than that of common 
fait. The differences betwixt thefe two faJts arc caufed by 'thc difference Of their 
alkaline bafes, natural common laic having for its balls a particular kind of fixed 
alkaline fait, which differs confidcrably from the fixed y^etable alkali. 1 he 
kind of common fait formed with this latter alkali-and tnafine acid is called ruj-f- 
ne^ated cemmon fait, or Salt (Febrifugal) Sylvius. See that article. 

Fixed vegetable alkali unites alfo very- well with yegecable acids, and, with 
them forms different neutral falts, according tOithe nature of thefe acids. With . 
the acid of vinegar, it makes a neuccal deltquefeent felt, of a very pungent 
tafte, called, regenerated tartar, or ^erro foliata tartari ; fee thefe words. With-, 
the concrete vegetable acid, or cream of tartar, it forms a neutral cryftallizable 
fait called tartarifed tartar,^OT Salt (vegetahk) which fee. 

Lafty, fixed vegetable alkali unites alfo and forms true neutral falts with 
any fubftanccs, which, though not puye acids, do however a<3: as acids, witli 
relation to alkalies. Such is the fedacive fait, with which this alkali forms a par- 
ticular kind of Berax. See Borax and Salt, (Sedative). Such alfo is arfcnic, 
with which it unites to the point of fattiration, . and forms a very fingular, neu- 
tral, cryftallizable fait, the properties of which were firft obferved by M. 
Macquer, who gave it the name of neutral arfenical fait. See Salt (Neutral 
Arsenical). • . 

Fixed vegetable alkali difiblves folphur in aU Us fubfiracoi . that U, it unites 
with both the acid and the phlogifton of which this miiieral-miittcr is Compofed. 
Jtonly diminifhes the adhefion of thefe two conftkuerit parts of fulphur. I’his 
union of alkali with folphur may be made in the humid way and infhe diy way ; 
but much better in the latter. Hence, refult<, a particular laponaceous body, 
calkd liver of fttlpbttr, wh;ch is a jsowerful folvcnt of all niet^Uc fubftance.'. 
i_.rvER ^Sulphur. , 

Metallic fubftanccs are capable of being attacked and difl^lved by pUre alkali. 
■Some of them, fuchas iron, and particularly copper, heed only to be digdfWdJn 
the liquor of alkaline fait, to be perfefHy dtifolved. the others lequire 

to be prevtoufly diflblvcd by acidi : ljut by lAeans qf in #eid^ 

become very foluble' in alkali. For thk puipofe ly is noceff^ tq ihme 
drops of metallic folurioo into a very ftrong fiquor'l'qf aQthiiph 
a precipitate is formed, which difappeaia whonjlk liqwh 

(h) The raufliciiy which alluHoe falts aeifiiire by k^ng.tieated 
Miioned'by this fubilancc depriving thetn .of .fiXable air, to whi^^h 
of combination than they have. See Air (Fixable). 


it has a nrqn^ ipwer 
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acid metallic folotion is to be continued to be poured in at difKsrent times 
into the alkaline liquor, till ibis lifter cannot any longer dilfolve the pre- 
cipitate. • 

All metals are not by this .ibediod diflblved swith equal facility, and in equal 
quantities by Bxed alkalL : The' luhar metaU, namely, filver, mercury, and 
lead, ate diBiblved by it with ni^ difficulty and in lefs quantity than the folar 
metals, fuch as gold, platina, iini, copper, and eipetiially iron. This lail metal 
gives to the alkali while it ' is thieving a beautiful faffrOn color, approaching 
to red. This .ibiution of iron by alkali was* firft publlihed by Stahl, and by 
him called mariiai alkaline tin&wrt. See Tincture {MartIai, AtKAtiNE) of 
Stahu ' ^ ' 

It is proper to otifiinre upon of the fblubility of metals in fixed 

alkali ft. That m older to its fuccefe, it is very necelTaij that the previous 
folution of mettd in an add ftiould be vbry add, ffnti very far from the point of 
fiituratibn. In whatever mannerthe operation, is done, it always fails in making 
the martial alkaline tin(£hife of Stahli if a very faturated fohuion Of iron in 
nitrous acid be employed. M; Macquer and Mr.'Beatrtne have afeertained the 
neceflity- of this managetnent,' which- is not obfttrvcd by Stahl or any other 
chemift. 

2. Moft of tKefe metallic fblutions itr alkali preftrvc' their limpidity only 
during a- certain time : after which they become turbid, aud a depofuion is 
then mrmed,,of the fame color as the fbl'utton. Thiis depofidon is nothing elfe 
than a portion of the difiblved metal which feparafes from the folvcnt, as 
happens.to feveral Iblmions of metals in acids. 

3. A very ifluftriouf yphemift recommends for the foluciOh of 'hi'^tais in fixed 
alkah, particularly of gold, .filver, mercury, Einc^ arid biftnu^h,' an hlkali 
phlogifticatcd and fit to make Prufiian blue. But this is the prccife way to 
fail in the operation* This able chemift has been led into error by fome of 
thofe circumuanccs, which are but too frequent in chenuftry, and againll 
which it is impoflible for the ' moft intelligent perfohs to be always guarded.. 
Some detailsupon this fubjeft may be feen u rider the articles Blue (Prussian), 
WTilNCTUll.E (MARTIAL Ai;it?ALlN!E)<jf STAJBL. 

By fufion and by the dry way, fixed alkali difTolvcs arid vitrifies all metallic 
calxes, or .thtiilfs deprived of phlogiftori j perhaps even it is capable of dilibiving 
the metals unc^cin^': 

Fixed vegetable' ialkali ;u(thes'eaip%r‘^whh oUs and oily fubftanecs, and com- 
municates to theiii 'its property of mixing well with water. ' With them it forms 
fiiponacpous coriipwndsi parfakii% ^ the pfoperdCs of oil, arid of thofe of 
alkalii^e faft, as ^iis been^ fiid iiirtiCle' 0^^ in general. See the 

, word' &Ap;’ ' ‘ ' •■>' '""V'-' ■ 

; AiS to 'thi; of^^ of fiJKd' V is diluted whether it exifts 

i«ady foriiiiM^; yfegetabW^^^ thcir combuftiori,' by* Which iris 

obtairiud, but 'wmebin this fup^tldoh does ofilyidiferigage futfifemces which 
)ilil^^|apoahd or eoritairionly the materials proper 

tfaeaiB; of burriir^ 

• ' l«»^jirope4f ■■ 

■’i^/!jThcre;kre' fddifhs‘:for¥n#*§ai«f|J the^ twcl 'Oj^a^tSdSi' arid 'they.- are; ,ft> 'ftrong on ■ 
'both ftdcK that thwc are grounds tb''biffieVe i»iit botih of them are truej that 
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is to fay, that th^*fii<fed alkaU obtained after barnhig a vegfecibk-, * did partly 
/exift ready formed in that vegetable bcfoijp it was burnt^and that the other part 
was produced by thp very a£t of combuftion. 

The proof of the former pan of ibis propofition is, that from moft plants 
neutral falts whole bafes are ftxed vegecaWc alkaH, fuOh as 'vitridlatcd tartar and 
nitre, may beadually obtained without burning. And ftHl more : M. BeaUme, 
upon a particular examination of -the plant called ' found that this 

plant when weif cultivated furnilhed not only a very confiderabic quantity of 
perfefl; nitre, very fufceptible of cryftallisation ami detonation, the bafe of 
which confequently. was fixed vegetable alkali, but aifo a large quantity of this 
alkali, dhong^god from any ackl, well dilfinguifhed, and poilfefled of aH its 
properties. An alkali then does exift in vcgetabics previous to ijurning. It 
remains to be examined whether this alkali exiiting in platncs previous to burn- 
ing, be truly one of their principles and conftituent parts, oronly a tbreign and 
unnecelTary I'ubftance. What renders the latter opinion probable, is that the 
quantity of -alkali in plants, whether difengaged or united to aO acid in neutral 
I'alis, is very variable, and that it appears to depend folely on culture and on 
the nature of the foil : fo that it frequently happens, chat the fame plants which 
contain much alkali when thefe two circumftances favor its introduftion, con- 
tain none at all ifl contrary circumftances. 

As to the fecond proportion concerning the origin of fixed vegetable alkali, 
which is, that a great part of this alkali is produced and combined by the a£f 
of combuftion, it is eftabliChcd by fcveral proofs feemingly inconteftable. The 
obJervation of the circumftances concurring to the pr<^u(ftion of alkali by 
burning, demonftrates that this alkali is in great meafqre formed by the vege- 
table* acid, which, during the deflagration of vegetables, combines in a’ par- 
ticular manner with a portion of their earth and inflammable principle. 

' The following obfervations will render this truth evident. 

1. When vpgeubles capable of furnilhtng allies containHig much alkali, 

are decompofed by other means than combuftion, fearedy any other faUne 
matters are obtained from them but fluor acids, or wnat -are'iwpcrly called 
eflential falts, which are nothing clfe than concrete acids ftnd^d folid by a 
portion of oil and earth. * 

2. When vegetables are deprived of a part of their acid by diftiliacion, or 
by extradion of their eflential falts, the quantity of fixed alkali obtained from 
their alhes is as much Icfs, as the quantity of acid previodfiy tak^ awl^ %as 

3. The matter of extrads containing dmoft- aB the -aUidof the vtgetdidei 
,ifcd for that extradion, and the eflential laksof vegetal^ifate^ 

natters,, thofe which furnifli the greateft quantity of fixed lljluili Isy Jh' 
open ak. The concrete acids parckulariy are chahgied<by>^is piqi^ tiflmoft 
entirely into fixed alkalh A ftriking eaatnple of thwt is fisitn ih 
of tartar, which ia of thofe. Cjncrete.i;acjds.' ■■'■^7.! ri-- V''**' ' v'/'-v, 

4. Oils and oily concretions, which cdhMin 4 iuhs <anid^d 'eartiv Icdsf iii^ 
burning a Icarcely fen.fible quantity fixed, 

5. Plants which contain a very' vidadle»ad<^.^.iwdf?*We 
.icid.is obtained by d'ftiUationy’:<fiH;li aS' ' mufta»ii>' 

:dmoft inienfible quantity .of .fixed alkali.' • .lit'- 

‘ . 6. All 
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; ftate fumifh alhes con- 

^^ij^.;ro^li %<!4 their acUl has been ajfeittd by a 

Coihplece piurcfaftion, leave aOics eafirely free /from alkali. * 

; We 'eanna!^i,there|pr? hue:^;^ haviffg. atterided to thefe faiftp, 

tMt,t^.glr^teft;p4re fiiJted vcgetab& from the acids 

of vegetables. . . ; '’'i ' •■ ■ ■'■>'■■• ' ' 

We ought alfo, after , what has been iaul on the origin and produftion of 
fixed alkaU, to pe/ceivc the; realiiPi; why vegetable matters, which have under, 
gone, deco£itions or long .macerations in much water; as floated wood, leave but 
little or no alkali in their alhesv. The water has diflblvcd and carried off cither 
the alkali ready formed, or their acids and eilential falls, which, as we have 
feen, afe the pnncipal materials of its compoiition. 

■Fi^ed alk^ prepared by the incineration of vegetable' fubftances, and by 
lixiviating, and evaporating to drynefs, is very far from the degree of purity 
requifite in exa<St ’ClM;^ical C9tperi£nents. 

It is almoft always altered ; t. By Ibme remaining •inflammable principle, 
which could ;not be entirely confumed during the burning *, 2. By a portion of 
fuperabundapt earth i 3. By the .mixture or difSereot falinc matters as fixed as 
itlclf, which partly or entirely elude the aftion of the fire. Thcfe faline mat- 
ters are either fome neutral faks, which are frequently found in plants 5 fucii 
as vitriolated tartar, Glauber's fait, common fair, and fomecimes a little nitre 


ora portion, of fixed, mineral alkali. 4. As iron isdiffufed in dlmoft all bodies, 
and paracularly in. greatey or kls quantity in the afhes of vegetables, as Mr. 
Geoffrqy. has prqved j and further, as iron is very folublc by fixed alkali 5 this 
falitie fubkance is rubje< 3 ;. tp be akered by mixture with iron. 

F^ed alkali .is difeovered toiwphlogifticated, or akered by a fuperabundanee 
of infiammable matter i i. By its;'cok>r not being perfedly white, and by it.s 
lixivium or folution in water ^ing' more ofr lefs yellow, or red inftead of being 
abiblutelyccdorlefs i^a. By the Imell of its lixivium, which is always ib much 
ftronger, it is more j>mogiftic«tcd' *, 31. By its degree of cau dicity, which is 
always ib much .Icfs as it retains, more fuperabundant inBaminable matter ; 
4. Lallly, by its property of. forming Pruflian blue, by precipitating folutions 
of iron in acids, when it is much phlogikicated. See upon this lafl; article. 
Blue (FitvjssAu). ' 

There are two methods of purifying fixed alkali thus akered, that is, of de- 
priving it of all thofuperabundainc inflammable matter it contains. The firfl 
IS by calcination; acCpraing to the general rules and with all the attentions 
nej^fliuy, to be c^^,ve4 in cakining by fire^ £ee CAicfNATioN, 
jlCljCt J^dpad ipetb^ pmifyingfimra alkali from fuperabundant inflammable 

ipattei (i%i^f ip. ^plying k a , body on which it cannot a&^ and which has 
aftfqrig^ aji^ty ;jdiai||| it with-dhii inflammable matter. M. Beaume firfl; pi^o 
tifed tsSp^ ^Oqpdi^ii^hQd. .TkiStabk obfe^ perceived that when he 

evupqi^ed in Tflyey y.^eb md apd alkalthe }ixiviums,^tiiefi; vefiels 

apd«,h»mjtj|airnkh^;\tal naiei^th'the fiirfacjs of the filvof became 
(^| 4 ^*-jDla<^, .and . that-.the;,lhd^,hi. •loft.\i« iCblor' in'- pirbpidrtion as.-' the. 'Giver 

and' -at loh|p;h b^iretiewing - 

lixivium .or w iiscobr; and itndemd-lrebciitly 

' then 
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then evaporated to drynefs, furnilhed an alkali very white, very cauiVic, ^nd 
free from ali fuperabundant phlogifton. Befides the. pra^kal method of de- 
phlogilt'icating alkaline fair, whkn thia experiment fuggefts, it allb confirms a 
truth tkmonftratcd by M. Macquer in his theory of PrUflkn blue •, namely, that 
tnetallic fubftances may be charged with at fuperabundant quantity of infiam- 
mablc matter, and that they. are capable of takmg it from fixed aikaii by the 
humid way. Blue (PaussrAN). 

The fecond fubftance which altera fixed alkali is a {uperabundanc eartli-. • As 
this earthy fubftance is not foluble in water when alone* and’ as jt has biit a 
weak adhefion to the alkali, it may be eafi'y feparated by dtying it once or 
twice by folutions and filtrations. But this purification tiiufb not be carried 
too far, becaufe the alkali itfclf is c.ipable df decompofition by this method, 
in detaching itfelf at every drying or calcination .from a part of its' edrthy 
principle. , . . ■ . 

As to the faline matters which by their mixture alter the purity of the 
alkali, they cah be feparated by. no chemical prOcefs biit by cryftalliaation. 
This method is founded on the incapacity of the alkaline fait to .cryftalizc, 
and on its property of dccompofing and of converting into cryilaftiv-abie falts^ 
all uncryftalli'/.able and ddiquefcent falts with which it miiy be mixed. Tt is 
then neceifary to evaporate to the convenient point, the alkaline liquor from 
which ihdc foreign laics are td be feparated, and to let it cool at fcveral dif- 
ferent times.to favor the cryflallization of thofi: Iklts which ati^ befl cryftallized 
in the cold, or to continue the evaporation for thofe falts whidi, like common 
fair, can only be crj’ftallizcd by this method. i!f<rr Cb v.sTALHXATroN. But 
it is nunifeji:, that this method, Itowever carefully performed, is incapable of 
procuring a perfedt reparation of all the extraneous &lts from the alkali ^ firtce 
wiiile this. continues fluid, it always remains mixed with a fmall quantify of 
• cryftallizable. falts, whicli arc diflufved by part of the fame water which keeps 
the alkali fiuid ; and that the I'cparation by ctyttallizatidn- cannot takc*place 
but when all i.s evaporated to drynefs. It fs then 'impjffible to leparate -com- 
pletely from the alkaline fait, the laft fmall portions oi extraneous falts with' 
wl)ich it was mixed. Nbcwithftanding.ihis, the degree of purity to which the' 
tdkaline fall may be brought by this method is con lido rable, 'and fufficient for 
moll of the operations of the .arts, and even for many operations in chc- 
■ miftrv. 


It i' ftill more difficult to purify the alkali from iron, Nbjpr^teal method, 
is knowBt>for this. jpurpofe. When therefiirc a very ^re alkftlt is tequhred, it . ^ 
proper to clioofe lack fubftances as fumifli a fait the leaft'kfiq^ufev' - For 
vifjjctSl’thei'eris a great difference bewbtt lie fubftances 
.djtairicdV'.as\will,appV»r-when.wccnuttieia^;ruramari^'-'t8te>fijVeral'‘^|i:4idlesto0ift*'' 
frequenidy wfedi 

Fixed-alkali being of grestt ufe, and mnch«mploye<^ if tf ja lire bfjgs 

of -foap and leys,' and' qsiikfe'''ufed 

procured from mattfil| wHich’flurnilb.ai^efii^'diklk at a“.|riirall'estf|^iS|fe''^; 


at a|iirall< 


lire'bafia' 


The moft commah alkali, ,aiid;at 
.alhcs. of-cammo® he^tl»«.«.- arc 




of fah-fiettft*' and 'in' glafs- 
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In.the Northern k jjlentiful, it is burnt on purpofe, 

as well as ma#^ plahtSj to j^jfw^'ifrbih thwk ftrohg but veity, impure 

alkali, called -This ahd Contoins 

many of the lalihb^ri^ttw^ abbye-tb^ Pot^lh is employed for the pur- 

pofes related^ ■ it, is alfo ;b|V 'dyei%' 'In foihe of their operations. Pbt-a(h 
may be purified lb far ' je* lbr become r alkali by the methods 

mentiowi^i; ■.■;■ (i .? , I"' " .'t. .' ' '"sf 

■ The and- levs df %iub' bH%dri|^ attd fattt'nfiHeiye allies abounding in 
alkaline . failed in Frehhik?|i^i^^ Thi? illfall b in great 

quWfil^ in bat;l|Bewifo ^i^h ih^^ matmts furnilbinjg it are properly 

mid caiefu% it tbe;^U^bf all thb& Which ^are in commerce. If 

' (i). .T^.^ joh|fh«'a 33 )es, \ana'!s''th'e'''ncxt jay 'tohe let 
renders' it;.:a',^aj:ier;'W^''iW^rt4*a*.'^''’ Wo ''^'tSirough ''tHe'''co'ck Into another' veflei..' 
ih^l tb^rate “Wibi^ T^'aibesnU^ 'be again elixated with more 

pafrink hV . - - ^ ?f )' ^'WWar till aU-’-'tibc lalt'-be-'diffolved. The 

In Ibwe^oarW '^ It .liprefWWdt wW^r leys' ^^re to he po^ired on frelh parcels 

from '^ofjaifibes till .they'' can recewc, -no- nrore fait, 

■made; ^Thsjlejr is''tl)^..to be evaporated. In aii icori 

ironj'orr.^f.OiWlWp i^e''i|cf^dra^ pan|'.,|u|d ^e,bfoWn fait is to 'be dcphlogi- 

in.the pik.f^wood,iinWrjW^W)';hf;^^ht‘^tbto ftiattedby calctnadlm in b furnace or oven 
charcoal* thit tke’ waWt/'at^dr and ‘oil,. .Sytdr'w heie not ihWnfe enough to fu(e it, — 
whlOh obtaiW^ ’ In iMfttllafionS,’ iperfons foak ftra^ in the ley obtained 

Ihallj WbiW .by lixiviating w^<afhe& with water, and 

pafsthfou^h i^eibiiitbiTtiltd faujd|W|; '^idiyiog .and hurtling . tbU ^raw they obtain 

to recei#bii(i«deflmlii»^ TJl«Xp;,;iX t|^)fo' ,«.^t Without, tha tn?b.We t?f bfoiJing the lev. 
be.feparai^' .^brxjijtjfljne fait called ptart^ap has a whitifti 

thyn.to .be.bcdladvin eOj^-'Xiy'iyin W fwtol'^iMori and'is almqfl: entirely fhlubTc in 

and the, nefiduuhi.^ dried a^ CMdhtWh!> 'Water. ! The RuUla pot-aih is dark-colored, 
thn c^qhefidp, ilW filh is ahWliam^ bird,' not eaiUy deliqueicible, and contains 
.Thh.ihed|pd|''Wad , (a* Dr. Lewis fiys) more than half ita, 

tdtWir by weight of en earth unfoluble in water, 

ble alkali' is W 1im Scheif'er, in the S.yrediih Memoirs for the 

acid to : kn 1 * *, 7 S 9 i .Ih^s, that from toolb. of Ruf- 

effefted''?-,', .'' ''.^'n'pdc-am'be^’ahtaiiied 92I lb. of alkaline 
The moftv coi?i^fi»^|^|iWtl^ fallV :a«d 74 Ibi oT neutral falts. Dr. Home 

pOt-^, is found that Rufiia pot-aih contained a conil- 

iixiviating thfe afhes^'^hl! thillimg ^etrable . quantity of quicklime. From expe- 

veflels, ■ decXatihgv^«;'.lMWiBm^lWn. 4 <?W*il/in^W:!® by,' ,,braindt (Mimams^Uiditifcs 
■ami: boillng’ln'WfW^t?if^^r-^cls. ^.iti|^f^^^)'L‘ahd;fr<!Wi',-tlW'‘piW'«en« it 

' liquor he he. more cauftic, 

.ohnd^». «^4cd;jMaiMi-h»h^<!^i)^^ '^qwei^^' to. di'oolve'-oils, than' 

cinailOf iM- by'qwieklime. 

'fitiif’fo ' be; W-e]^red"b\r 

rendensdIWhiti:*. If 'jffiy # it mi»,w^ ' hurnjng wood with a clofe Ihiedliii-ing heit ; 

if will hafef «^jitelu'e.colm^ '..^makifig. a ..te-Trom,, the Cojuifefi -.parf -of 

' ;.;.Aneei^'5nfe'!Si^'«®fflWriiW'fetei&^!ihd''.,’,'*^'_^^ ipWfteiungthctewitlii'the jWier 

: ^ V'iWijf psdte^' with-' llMe' of' ilwii': mme ■ in* 

, T|lf|®*,',of'W^'Wttf|P''faj*d»Wpiif^ tif:WiWdi*-W(ia;' ftri'irig'rthe 

’ ThWhitoiniild^jgd^ pot- 

■ ■...wilh wldch'ter, fait pbWalh; ■iX'.fijeqiwntly 

«f Jhiall Woodi ylTattir hr to be poiaxd atqlteirated to mcreaie its syei|ht. 


Tbofc 
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it contains iron, it is in an infenfible quantity, and it is naturally j^frani thisEture 
of extraneous falls : therefore dyers and other mahufafturers whote Oj^erations 
require a pure alkali, prefer thefe to any other alkaline aflies. 

Fixan Alkali p} Tartar. 

TARTAR* which is notliing but the concrete acid or eflential (alt of Wine, 
being properly burnt, is almoil; entirely changed into an alkaline fait, very 
Rrong, and the pureft of all } and which therefore has been reafonably pre- 
ferred by chemtfb to any other. It is called the Alkatini Sitt Tartar, or 
fimpty Salt of Tartar. Hence this name lias become in fome tneafure fynoni- 
mous with that of alkali. 

Salt of urtar is made by wrapping lip in wet btoWn paper thfe birtar intended 
to be burnt, and placing thele parcels fo wrapped up in a furnace* by beds or 
ftratc', together with ftrata of charcoal* alternately * and by fetting fur to the 
whole* and continuing the Brc till no more blackening fmoak rifes. 

As tartar is alnnofl; entirely changed into alkaline fait* it preforvet after inci- 
neration a certain confiftthc^* Rnd retains the form it had be^e bamini^ % which 
makes it eafy to colleA it properly. But wo great heat mlift Btt prevented ip 
burning tartar^ otherwife the alkali would niett and BdW to the bottom of the 
furnace* where it would mix with the ibipurittes of the charc^. To avoid 
this inconvenience a furnace entirely open nmy be emplbyea, in which the 
charcoal may burn freely, but without any ftrong current of air to render the 
keac too incenfe. On the other fide* as &re is generally more ititenfe in great 
than in imall operations* where proportionable quantities of dombuftible matters 
are ufed* when much tartar is to be burnt* it is proper to dinlinil^ the qifahtity 
of charcoal, to prevent too great heat* and the conifenuent futtbn bf the aikah. 

When tartar h fufHciently burnt, a lixivium inuR be jnadeftom it till the 
water poured on it receives no more taRe. It muft then $e Altered* evaporated, 
dried and calcined, according to the direAions given to obthln the alkali of 
urtar in its greateft purity. 

Fixed Alkali of 

THE bafis of nitre being a fixed alkaline fait of the nature of the vege- 
table alkali* and the acid of this fait bemg Capable of decompoRtion and total 
f'.' .1::-u£Hon by defiagration* we may obtain fetpuntely its idkiui^ called alkaUftd 
trf.'ted ^tre, by burning or detonaiiiliag it witn coitfoullfhfe 'mafterS. As this 
conbufHon is veiy rsmitk and as it is alkaViRd alm^.ln^^i^aneouny by ditltxy- 
nation* it -has been alfo called extempoiuneous aUuiS. ^ 

Thofe vegetable fubftaners only which which contaiij'inucii'Vlirm Snd 'ojl, 

t-ontain an acid yield an alkaline fait by in* yield a fiUSlt quafkthy only nXedI atttall 
(.iiicration. From muibird and other v^ge- by elixation. The canleof this fisoM'to, be* 
tables which yield a volatile alkali and no that the aeM of 'aRMi( it VOmPRUaldk* 
a« id by dilUilation, ao fixed idkali can be and together With. voIkkUf lowaiui^ole 
iibtainerl. matter forma the SMSuidl Oao repns< 

'fV'. abics of firs* pines, and all wees Ste Rlsins. r ’ , 

The 
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The matters moft convenient and mo0; iVe^uentlv ufed tbr the drfagmiont 
«f nitre ate charcoal and tartar. The alkali made by deflagration p( nitre 
with charcoal is called ^ed iy CnAapOAt. Sfie this article for the 

method requifite. 

Nitre and tartar burnt ts^g^Nher prodvep a very firong alkali* which is a mix- 
ture of the alkali of nt^re and ‘Of the alkali of tartar* both which arc enriicly ot 
the fame nature. They are CtmifolWaed together by the name N.ire Ji^ed ly 
TARtAR. Sit that article* aba Ftwx (WHrtB). 

Thefe alkalies ‘of nk«e« vdftm well javpared, are very pure* and fit for the 
niceft operations in cnemilbry. 

All tnefe feveral kinds (W alkali, when perfefHy purified* have entirely the 
fame properties, and ought to be regarded only as one and the fame alkali, which 
ought to be caUed Fhfe^ Vtget^hU AlkaJii, The puriric.ttion above-mentioned 
cS this alkali is attended wim confideralde dl^culties in prafrice. The chief 
of thefe difi^ltks is in Uie evaporation and drying of the alkaline liRiviums 
and this relates to the veiTels employed in thefe operatioa'i. Veffels made with 
the imjperlfea metals are 0nfic,‘ becadle tlii^ are liable to the aflion of the alK i 
line wt. Silver veCRils are the fitosft of au for this purpofe : but it is nOt very 
certain that this metal » iti(3ii|nable of being ai%rd upon by alkali. 

Glazed earthen veflfels, Ibch' as common pottcry-warr, cannot be employed, 
becaufi) th^ are uoC* and cannot be rufficienUy baked. I'he alkaline lixivium 
pafihs through dhem as eafily as through a filter. If vcflhis not metallic are to 
be uled, they ought to be of glals or porcelaine* or made of pure day, and 
baked in n violent fire* fueh as that kind of pottery called ftoiU^ware. Thefe 
vefiels pcafeftly refill the adtion of alkalies, but they are very liable to be 
cracked by heat. 

Well'prepared fixed alkali ou^t to be preferved, either dry Or fluid, in cry- 
ftal-gla(a fa^ea, with glaia poppers. When the fluid alkali is uiU, it 
muft be i&nfly decanted from the fediment depofited at the bottom of the 
bottles. ^ 


XXXni. A L X AL I (MI NE RA L er P 0 S S T X.), or ALKALI 
(MARINE). Tki^ Ip ^ alkaline, fixed fubftance, ferving as a bafts to 
the acid of common fak, and forming with it the native neutral fait which is 
dilTolved in lairge tyrantiriesf in ^ the lea, and known by the names Common 
Salt and Sea^S^, ^ As f his &lc is a natbi^t jprpdu^n, tod belongs neither to 
the vegendde iior Ahitoal kingdoms, 4t has been miuied amongft minerals, and 
thcfefore called alkiU i i^twicbflahdhig fhait a ^onfiderable quantity 

of this lalt may be obtaMftom itht iil|ifis bjf kvetsi ttgetaUes. But its origin 
is always the lame^ and kts not iM ^ cot^tkitd « vegetable, fobflance t for 
we ihall lee that eqineral aMwjd from vegrtsbkfs, proceedil always from 
common hik cqnmkied in twHIe vfgj^mes. Afcef ire have mentioned the pro- 
per^of thil sDMk fliak dt||i^«||e ineBiod of |ttocui4og,k k its greatell 

^ mineral alkaU Ivia.'aflilma^ and.^RdiMnent|iil]r ilB the properties of 
Mi vigamlirk aUmlh'^ |c hai abe fame, the lamedikty. It auffolves all 
the fiune fiibAanoea,4iMl atbmiti wkh them fimilar phenomena. It melts and 
vitrifies 0 earths, and ii altered by quiekfipe in the Ikme manner. It com> 

H • bines 
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biiies with all acids to the point of faturatioh, and with them forms neutral falts. 

It has the Arne aition as fixed vegetable alkali on memllie fubftances, and forrm 
foaps with oils and oily matters j therefore, in order tp have a juft idea of the al- 
kaline properties of tnis faline fubftance, it istvwy ntceflary to fead e:ikaocly and 
entiiely what has been faid under the articles AtKati and AtKAtr (Fixtn Vc- 
f.LrABta). Bur it alfo differs very confidcrably fhJnf fijted vegetable alkali by 
leveral properties peculiar to it ; and it is upon thefe properdes we are ebidiy to 
in lift in this article. 

Fixed mineral alkali, which we here foppofeto be in its greateft purity, differs 
from fixed vegetable alkali. 

1. By its tafte, which is a little left fiery and corrofive ; but this diffbrence is 
very flight. 

2. When diied, it does not attradft the moifture of the air fufficientiy to form 
a liqUid, as fixed vegetable alkali does. 

3. If it be diflblved in water, when it is dry add calcSnera, it does not heat the 
water nearly fo much. 

4. When diflblved in wafer, ant' its folution evaporatetl and cooled, it toa- 
gi'lates into cryftals, preciifely as neutral ftlts do. In this it differs confiderably 
from fixed vegetable alkali, which is ablblutely deliquelceni, and not cryftaJ- 
li/able. fk) 

I’lie cryftals of nnincral alkalt contain much water* and have but Dtric adhefion 
to this water i for moft of it is diflipated by expofore to open ait. By this dd- 
fipation of water the cryftals lofe their form and traniparency, which were owing, 
as of all neutral lalts, to the water contained* See Cays r ALtiXAtioir. 

Cryftals of mineral alkali thus deprived of their wawr, fall into a white 
powder: therefore, to picterve them, they muftbe pttt into bOtdes fbon as 
they are drained. 

The differences related betwixt the vegetable and mineirw alkJdJis flbow that 
this latter poflelles faline properties in a left eminent deg^ 1 widely probably ptb- 
ti-eds from the abundancy of its earthy pt^ciple. 

5. Fixed mineral alkali dMblves by rbftoni and vittifiea all earths like the 
vegetable alkali. But it has been obfcrved, that ili vitrifies eamhs better, and 
lenders the glafs more folid arid duiable. PrpbaWy tWs iwuceeds from the 
greater Iixity of the mineral alkali, from its contidoing a# earth left combinetl, 
end aUb from its want of the deliquefcent quality ^ ' 

6. w.tn vitriolic acid, minei al alkali forms a neutral t^R^ixable fait called 
Glaukf's JkJ$t which di^rs from vitriblated tartar mthe following oirctimflance^. 

I. Its cryftals are of a different figult and larger fiie* a. The^ contain more 
V T. 3. They are more folubk in vM(pSn 4* Th^ adl«fi;to«j:b the, water of 
t .-ir cryftaltiaation is iefs, Snfomuch that thb ftda by to <ur lofes its 

Wrtter, and confcquently its form and tranfoareney, aM boliraiW a ^ 

AS the mineral alkali does alfo when e*pOfoid.t#*air* w JKafcT. y <Si»4U%#!ai. As 
the fame acid is in GlfubePs fait and in vitrioWM taiwf ^ 
l.ited muft proceed foeaii their alkaUne bafoa : traftreftsie wQ ibbjlIOpartiiil^ wrhwh 
dtftinguilh GiaubePa ftk from vittiolated taitarara to bo cob^tod at * 

(/f ) We have obferved in a note upon the former artielo* that vagcftblf i 4 |mB >> 
tryftAlhzablc by expofure to fixable air, . 

fertneea 



A L K 


53 

fcrences betwixt the vegetable and mitentl alkalia*^ The fame obfrmtwn may 
be applied to all optubinatiotW) of fhinera! alkali with the other add?* of 
which we are now going to r{l<alc. 

7 . With hitrom aeid» mlnclTjd alkudl forms a particular kind of nitre, fufcep- 
tible of detonation and lOf tBf)*|taUiaation » but »t difiers from ordinary nitre, or 
that which has for its ba& dxeo^ vegetable alkali, in the Egure of its crydats, 
which, xnftead of being likf long needles^ am folids, eat^ Ot which has fix rhom- 
boidal facts » that is to fay, two angles of each face art acute, and the other two 
obtule. ThtS> hgure* which is fomewbat fimilar to that of a cube, has occa- 
fioned this fait to be oaUed cftitic or ^uadrai^ular mtrf. This figure is c^ufed by 
the mineral alkeln » Sa NiTha (!^ sdraxoular), 

8 . With marine add, mineral ^afi forms common fait, the cryftals of which 
are perfedl; aubea. This felt diiltrS from tl»e neutral fait formed by ilie combi- 
nation of the femohacid with vhgaitaWc alkali chtcfiy by its tafte, which is infi- 
nitely more agmeable. Stt l^AMf (CosrstdMr). 

9 . Mineral alkali forms with nho add of viitqgara neutral fall entirely diffcrcnr 

from the rarro tar/tOiftt, which is delkpielcent and not cryftalhrable, while 

the formed cryi^iaes well, ^ and <k)es not astral the moifture of the air. This 
felt has no particular nap^e, Sf4 Salt (Nsutral) CaiHppfed of the Acin 0 ^ 
ViNcoAa and of MiwsaAt. Alkali, " 

to, With the oonejrete.tartareou$ acid, mineral alkali forms a neutral cryfi. 1 
liaabln fair, di^dngdVosn made with the fame acid and vegetable alkah, or 
vegetehtt fah^ by ihf ife cryfials, which are alfo much larger and finer. 

See Salt VloltaolI^, , 

ti. Mineral alkali very siteU dhlblires oifS and oily matters, and with them 
forms fapMtacepUS compounds^ as thcvq^table alkali docs. But foapi> made widi 
this latter alkali remain ibft, and do not acquire fuch confiftency and hardnefs, 
thofe made sfith ndiperal alkali. Tids diflference is certainly c^ukd by the pio- 
perty which mineml alkali has of Gryftalliatng. See Soai». (1) 

It is probaible, that If We were to examine attentively the combinations of ma- 
tine alkali with folphurAnd m«kallic fubfeattces, fenfiblc differences might be dil- 
covered from fimiW OOmbinpCions made wHh v^etablc aikali. The dilcovery 
of thefc differenecs could itps fell to throw new light upon die nature of th'» 
alkali <• But I do Oht Iselievp that fufficknt experiments have been made on this 
fubjeiSl. (m) 

beveral celebrated ehemUls have, however^ madb conAderable refeanches into 
the nature of maiioe alhali. The perfon who* has done moft in this way is M. 
Dubamcl de Monceau, a member of tho Academy of Sciences. He has publilhed 


(/) The diffbnsnee weotkoediin the text 
does certainly hut proceed ftem ,the erygal* 
ffaing^udity ol «|kmeriit>aikilt i fbt this felt 


prohshiy Jpotecds fVom tbetprUperty Of roi- 

teeral slkaii by which it hat a Weaker powe: 
of comblnidfen with water than vegetable al- 


xAfil adders k eauftiesawl'iiieaiMhlaUf fetht* tvffdifefe altmifest muMly, that platlna may 
in| cryftalai dre Aiai (FshAait). The iwpfwpl*at»d fr<nalnifel«tionina«;|uartgia 
greater hwdnejb U fo.ips nmde with minctal by the latwr, but Mkt by the former. ■ 
ofthofehMKWwlth tegttaUttldli^i, 
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in fevcral memoirs, a detail of toany experiments made QO dewwpdlc qommoil 
I'alt, tlwft he miglieobtfuii the aliuline bafis fingk and puts, for the purp^ of 
examinmg ita pjrcmeities. , Common felt not being eapamot octd^i^pbAtioii 
merely by (lie adion of and without the applwauony another hibftancc, it 
.was ncceilwy to find feme fiibtoniGie wluch, could *he ma^ 

out combming itfelf wkh the eJkaUne bafis. As >hloB«^ 
very well on wofe neutral fii^ whieh are compofed <nf a fixoa alkali and viin^ 
lie or nitious adds, H was natural to try the feparaow of the ^we wid by the 
feme ioteftnediatc fubftancc. This M. Duhamel dii^ <btaa without feccefi | al- 
tho’ to his experiment he employed every refource c£ tlw mcw enh|^tenM cn^ 
miftry. The feme thing happened toi Mr.-Margraaf, who tifcd Without fweds 
to combine marine acid with phiogifem> in order to prod^ pWphortts, It ap- 

S ars, then, that art docs no| yet furnifit any method of. decompofing oommon 

It 18 neverthelefs probable that this decompofiuon is n^ imppfilblc, 1 ^ tntt 
it even takes place every day in the combwftion of marlome piaffe of dw iatt 
kind, all of wnich contain and when burnt, fwmilh a confeJerablc quan- 

tity of cryftallizable alkali, which being comb««d with the vittioUc «»d mqous 
acids forms GUubcr’s felt and cubic nitre, entiwly fimaarop thofe form^ from 
the decompofition of common felt by thefe taw addi^ U « very probawc that 
thisciyftallizablc alkali obtaioM from the afhes of-ineri.»ii«c>planta» proceemfiwm 
a portion of Aa-felt contained naturally in thofe plants, a part of which »s de- 
compoled by the burning ; for it is certain that no trwee of a difengaged alkali 
can be obferved in thefc plants previoufly to l^r incineration. 

However that be, it is certain that thiaoryftallfeabfc alkah obnum^ JW the 
albci of maritime plants, is entirely of the fe«»e W*W« »» «If natural alkaline 
of fea»felt. This w a truth which nod^ife qodBons* But 4i%0tes have anfen 

conqetning the feline alkaline nature of this wbfhuMje. I . *. . 

The inquiries of M. Duhamel bad proved to him, that it had the principal 
marks of a feline aUcah i he concluded that k mlly was Tvdi. On the contrary, 
the celebrated Mr. Pott, who has aJfci iqade mfeif tkipriinents on this matter, 
has always maintained tliat it was«tHiiy a pure earthi lyiwfeut t^o P*PK*^5.* ®f^ 
alkaline felt. This diverfity of fcntiinciits has uefesfepwed a 'literary difciiffiop be- 
twixt tlicfe two learned gentlemen, of that kind idMch always turns out to the ad- 
vantage of fcicnce ^ as it has occafioned agreat number of beaminu experiments, 
which greatly iMoftrirtp this matter . 

The Urongtfe prorf brought* by Mr, Poit in fifpnoit of ^ opmwm may 
found in the eclajrc'ifiemcnti given to the fequel of the French cr^flaaon <» his 
lithogoogaofia* Mr. Pott fays, “ that by a fixed or volatile alkali an iofiipid and 
“ ptiiWy iaf^k earth may be prcclpiaitBd ftp<n*he nw^iiw«w cf ka-falt. 
** 1 hfe Oamiunithtl to the variolic acid tomis a Ofodbeds felt (terkidy fetolar to 
“ that prepaned feom feaHSib 11ns Glaubert felt wodisoas vriA 
« line alkaline body* wHIdh 1 # hot preciplfe^ ^ M t««feWe > iShjOh 

** alfo happens preclw io.tSWi^a fak plcparedontii fea-fek This all^i^ 
felt is not produeitooy the .vfeiliiAe acid, nor by the ehareosl, but' prindpalir 
** from this &ine earths ^ that rea^ i»ay ^ ^ okalkw Mt/i, 

^ nearly approa^iiig kfelinh 1^, and which b oafiable of takiiig fto» wada a 

, f propfa 
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** proper portion of their moft fubde parts, by combination with which it be- 
!**' tomes a genuine alkali.” 

As to what remains, it appito tbit, prtperdes of fixed sKl^ine falts 

and of the bafis of fear^Mt haw it *» <5# to decide the qoeftittti. 

Nothing ean'bc &id the fhMowmg.quofasioin 

from thdielhted ahd jui^dbm This 

** qucftion h now ledutxd toa dt^te kbotit's^^ jfkw WOftSamel agrees 
** with' Mr. jPott; that the bafis W ma-ifiilt di%ra fidpi'fiii fijced'alkaM ofiititrc and 
** others fimilar-i and disft IVIf ; that k dif^s 
“ from common hbfikbent earfirs. ^ lBat lfidwrt Duhamers 

•* expn^bh'b mote |ijft andlCTmftkiWable todN^dtfioHion'df 

fiikwe dddht^ neither a pure 

earth, «ci¥l'iil*aJMi fimfe;ro'thhj|dbt«hed:fidife-ir^^ ilkalinc 

fijbftance:«#'54 peculiar ndiWktfs if may be alliawed bn the nature 

of this alkafi, r flibold be indiii^ to btSbroi that h.difibrs fiom the vegetable 
■alkali,'" cither*-beciSife’ la^iif ehww^hjtb 'i^compofition, or 

beC'^ufe its''ea^ 3 iypnncfrpk'JS'“imw 5 (^;tp%.iji^^ ■ 

fiSatther, ft i»i^ars that th6 ttbly of a fifime nature, 

froni its fiicCefidm' and evea advaikageoirt '^dW the fame putpofes in 

die artsfiik l^ed Yegikible’ lficali, as 

The only ptaifiitCSl' method of pkjfedrii^ this i^ali in great ouantitier is by the 
incineration- Of mariutOjC ptoltS; The^ afiiei tbhtaih^^f^ mmeral aScaii, when 
the p^antsh&fitm fh the minwal alkali 

is 'atjeOrtiti^’'!^ 'the njttUdt’bfihe, plants -and of the - 

foil. Thefe- known ^ife^mbiwe- bly 'thtej,natne- &ida. This 

fiwk is edroteyed pkrific^ obfisrved a great 

dfiferenee betwixt ■ dimitenf iwilal;! of whtoh-^ ntoch beker than others. ( n) 

’' As the t£hemka| tffinities' apd thbtnedicinal Virtues of the4ninerai land of the 

'pMifed tp-mdStiO«<^4''iSf: material on- 

'The ^ Giepffroy.v tabik, ' are in the fol-*- 

lowi%>oi*det'*/istfSB^'|^'^';sl^ki50'>jk';iik:id, mar^ fulpbur. 

"■ ■■Mr.'<j8jiiki^f4al5fciife"!^<*|^^tbnfero,'andA!b'ia‘fidi^ vitriolic 

aci Ji xiirbiis >- -vegetables- ^acldivVxBic, * iron, copper, 'lead , - 

cm, ' regfiilbs ' cobatev«''lMrifi|hi;'t^'''b^uth -Gold and. 

filvtr -'Mb twa*«iip^irto%^-iss ^imil^lt^le 'l:^^ 

At' 'fixed the greaccft/is^lbrbenol^/hfijybi;lh^' affe- pro|icr for all- 

as #di*i8hilis#!^f»»'%Hontanrous-acid. 


as ]^di%id^ll|^:^pbnf«ft'i|mntanrous-acid. 

aadam, pr*^r this'-falt to 


.^punf J! 








:; ffi imki^’- 




.|ts Wjwlk'shx^wts 


elveabluilh 

|■■5iAld■l:bwSk'^fl!%i^ crack,. 
:r'iH|^..^iEeweSi”tbst the fame 
lijiipilwe^KBmen’fWtrraik. I'hc 
kLit.haSiheeft oblerycd In the 


They. 
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XAcy ai e cveu pfTfcrAble to |kbforbent earthsj (altbdugh ihefb 'kttcf are mote /ice> 
qiicntly urjii) in cafes where, notwithfltancling figns of acidity, a pufrdeent dilpo- 
fjiion is”apprchpt\deU i which is notat all impolfibk, bccai^ theyarb, Jike all fa- 
lino mattere, antileptic,; apeording w the obil^rya^^^ f’riog^c* the 

putridity was advanced to alkalcfency, which is very rare, thcy wobld be very • 
.hurtful/ bpeaufe they wopld cnefeafe this al^aJifee'^rin^ny. , v, 

^t inui^.n;^t be fupppfed that alkalis takeo^tn^^^y enter (heb^^vd'- 
fels wjij^ their alkaline qualities, if th^ ,,happene;4t,tMy w^ be iyue , poi^ns, 
as aadi; are i fmee they quickly ^ill apinials into wKbTe veiris they arelryc^ed.. 

The l^urnan cpnftitution, yduch cantiPt fufier theprcfcbfi<?:df^ar»y'fenfifci|e and 
di^ngaged acids or alkalis, at le^,.to a certain degree, ip qlif, dptdaj afhs upon 
-alkalis ^en internally by coipbinipg .thech in digeftio»';;|vi# ^W;i^ids^ ali- 
ments, or with their oily parts, ,f<pctnir>g foapi, Jih: which cj^dkionis only pan 
arrive at the blood. i/o .''y ■:< '■-^■'■7'' ■ ' 

Pure alkalis ought never to beprdkrib^jbu^ In ^mall 4bfesi M w 

t rain to two grains, when:ti^ii^ inpbf^atira wilh.iQMd m^icipes and%^ fmall 
uik j but they may be gifen |rpippneitpijx grhins, Jif, they be tjiloiied,'^ ac-' 
.count of their caufticity, in a pihtf^pi ‘^>e waifery yehtcle. Thcfc ialine fubftances 
are diirolving,!,aperitrye, and litl^ptriptic. '^ey, dfe .hot much employed for 
thefe qualities j but areprin^jfi«Hy wl^,ed,gori:<^,re^nous purgatives,.- ityhichtliey 
do -very wdl, by. giying.jt|Ojtlif^ medltdhhs a fipqna«ous . quality., Jfexternally 
applied, thefc alkalis arprc^lyjent,.difcutieBV !ahd;;siaiBftic. h). 

XXXIV. , alkali; (Vp L a i; . . .yolalil^, alk^;^ a faline fub- 
Hance procured by deqom^ofition, from ati ,animak/a^; 
iubftance.s, and by .pntr^dton fit>maIl .tlpKe^dsafori^7-Civ^ 

This Ialine fubltance is c^cd becatjfe in.jfa^n: hai*'.aK g^eral prb- 

pertics of ialine dkaUs, as the {harp, qauAiciknd ^^nhing ta&e« .^the^p^ of 


(e) Dr. Snfij.th, 5fl a ti«adfe ^ 
cularif mentions an extraordinary fa^;yrhich 
he'afiirms to have afeertained hy tCpeated! ix- 
periments, namely, that of the many fiiW 
1hncc.s which -he 'mentioni, add, alkaline, 
and corroiivc, mineral alkali'and cViapOUnds 
formed of it, were alone .capable o| fl^ola- 
ting or irritatiiig the n*ufclBs,( 9 f fro'gjS,, fey 
immediate application which 

expofed for the Akerf making thcfc cxpcrli 
'jnents. " ' ' . * 

(p ) The pidhtt frOiri Whieb volatile alkali 
is obtiiiuable by ditdiilation are chiedy of the 
cruf 'form - ifrid. Thffs falf, is?, obtained, by 
dif^iliing all klhd.ki.of<;cfays, fas Brandt, ,fayi) 
r.>.u»y calcah^usi fe^hs, cSiqift ti^t kind, 
billed Lahfs^folfiiri, bnd romd^inidal 'Wal- 
ters. Sal;anwnaOiac, whicfiewTOdiidyd^^^^ 
a)k<ali, is fubllnied id .SSl ammo- 

niac may bt prodhebd fl^ fo^y^bf bdird^^^ 

' vegetable or animal fublM'ces, shA tyen of 
mineral coal. . Anthotk ty^km indbm n^ 
(thods by vrhich volat# alk^l ®>®y ^ V*®” 




’affiil us 


mfown theory cohbt^hii^ ialine fub* 
;; ftainw, we ib^ ^ them, . Volatile 
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tinging violets with a-grecn color *, of combining with acids to the ^oint of latu* 
ration, and forming with them different. neutral lalts, moft of which arexrylVal- 
lizablej of ieparating all earthy and metallic matters from their union with* acids; 
laftly, of tliflolwing by the humid wayv almoft all fubflances foluble by other 
alkalis. 

This alkali is c^lhd tsfaiikf becaufe in fait it ia very much fo. Its volatility 
is owing to a portion of attcMhated, very fubtle» and very .volatile oil, which enters 
iiifo irs compofition as ohe of its- priricipicsi as is proved by Jts diilinguifliing 
properties. , ■ : 

Volatile alkali diners accordii^ , to the fubftances wlitence it is procured, and 
according to the manner it. Thefe dilFerences proc^d from fome 

principles fuperaburtdant and extahtneouav particularly, i'everal oils from wliich iq 
is not at firlt exadly depurated. But all volatile alkalis, however obtaim-.h 
and from whatever lub^ances, may be lb purified by the method' which ihail bo 
foon defcribed, that no difieTence remains amongft them *, ami hence we ought ta 
conclude of this fiibftlficev ,a« well as we didot the various kinds of fixed alkali, 
thae^ it is fingle, idcfttical, and alwa^ fimilar to itfclf,- when lufficiently pu- 
rifled. . . 

Pure volatile alkali difiers from fixed alkali, firft, by its greater volatility, 
which is fogreatthac it may be entirely iubUmed or diflipated by a heat niuch lc|s 
than the heat of boiling water j by its fmell, ythich is only an elFe^ of its volati- 
lity the finell of this fait is frrong. Very penetratinjg, and lb pungent j tJiat it 
cannot be endured above an inftant>. without fufibcation or fainting \ its vapor, 
excites a cou^, and bdhgs teifs into the eyes. It is . this lait which occafions 
the pungent fmcll *obferve4 ih ne'cefi^-hotdes changes of weather. 

This alkali differs alfo lifbifi tite frited by its le6 force ; hence fixed alkalis are 
capable ofdecomppfingaU thoife lkltS whole bales ire. volatile alkali, of fejjarating 
it from thefe falts, and of fetting it at liberty. 

Volatile alkali unite* with water,, to winch it has even a ftrong affinity, 

and with it .rebnps fluidity : it » then called volatile alkaline fpirit. When it 
contains no lupcrabund^ water, it is in a iconcirdie form, and is cryflaUized, in 
whichdtdiffersfrpm fifed vs^iMaie^ilkali. (f) 

Air^acids unite .a^d efferv^ttf ^th yolatue alkali to the point of iaturation, 
forming neutral lalts generally catUrd ammoni^id. falls, 

Amthoniacal ialts have: an infinitely flron^ and more pungent: talle than frits, 
wlmfe bafesafe fixed aUtali, l^aure volafile alkaHsufites with acids lefs intimate- 
ly. Thefe neutral .falts »c thi^ jnay be fublimcd by a 

fufficieptly ftrong heat; alid.,this jpyopetty they .volatility or their al- 

\ pile faltpluffh vb^tdieaikafilbrm|:^tb yitidbbe acy iscryff^^^^ 

a^^s called, 

th^‘'^eof the^ch1e^fi^■wrhbi(|^C|^lnl3^^^^^ .. 

acid is; -alfo' eryftat^' 

lizahh^^^^,'hw’*«f 'wh?u.;|ida^d 

cien^, without, of ahyJm^ter amtsuhl^ as is hecefiary for 


(e) Vo^te alkali, w eryftallssaiblef uneemhihed, it 

catil._ obtained, in 'a '".v-. 
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the <Jctonftri<rn of ordinary nitre. This plienomenon proves the cxiflehce of the 
infl:itiii»Jable principle in volatile alkali. This nitre, whofe bafis is volatile alkali, 
is called a^monhcal «<7re, or nitrous ammoniaeal fait. See thefe words. 

With marine acid, volatile alkali forms allb a neutral crydallizable fair, called 
Sri Ammoniac* 'I his is the moft ufed, Jind firft known of the ammoniaeal fairs, 
and from which the name has been derived to the others. See Sal Ammokiac.^ 

Volatile alk.)li may be combined with fulplmr, with which it forms a kind, of 
volatile liver of fulphur, the preparation of which is given by Hofihian. See 
Livaa. of Sulphur. 

Moft metallic matters arc attacked, and more or lefs diflblvcd by volatile al- 
kali j but copjjcr is of all metals the mofl caflly and copioufly diflblvcd by it. To 
diUblve this metal nothing more is requifire than todi^ft its filings in liquid vo- 
latile alkali. The folution acquires a beautiful blue color. 

This ibUitiun exhibits a curious and interefting phenomenon, which is, that if 
the bottle containing it be well corked, the blue cedor grows fainter, and at 
length enrirely dilappears, fo that the liquor becomes colorlefi like water. But 
if tlu* r.’itte bottle be then uncorked, the upper part of the folution from its con- 
t.'ifl. With the external air refumes it.s color, and this color is gradually commu- 
nicated to the reft of the liquor. 'J’hus may this blue color be made to appear 
.-ind difappear alternately, as often as is required, by corking and uncorking tlie 
bottle. 

Other metallic matters are not nearly fo eafily attacked by volatile alkaii as 
copper is. Tliefe Iblutions have even not been much examined- 

When metals are previoufly diflblvcd and divided by acids, they are then infi- 
nitely more fufccptiblc of folution by volatile alkali. For this purpofc it is fuf- 
ik K lit to pour into fome ftrong alkaline Ipirit foute drops of metallic folution. At 
hrft 1 precipitate is formed, which foon dilappears upon agitating the liquor, and 
's reddlblved by the volatile alkali. That this experiment monld fuccecd, it is ne- 
i cir.it V that the metallic iblution Ihould have a confiderable excels of acid i .that 
is, that the acid Ihould not be nearly faturated with th^ metal. By this method, 
copper and mercury are diflblved in greater quantity th^ other metals. 

In whatever manner the copper be diflblved by this Isxlt, it always communi- 
c.ites .1 blue color, very beautiful and deep. This property renders the alkaline 
Ipirit a proof liquor to difeover copper, and render it Imfible when it could nor, 
from the fmallnefs of its quantity, be perceptible by other methods. Thus a 
little volatile alkali may be poured into any minend water, containing too fmall 
a quantity of copper to be otherwile perceptible. The blue color which this water 
aflunus dilkovws the prcfencc of copper. 

Volatile alkali, added gradually to a metallic Iblution, feizes the acid the 
Ki’ution, and precipitates the metal The moft Angular metallic precipitate made 
'7 volatile alkali is that of gold previoufly diflblved in aqua regia. Ima precipi- 
tii0 is of a yellow color, and is one fourth part .heavier than the gold tmploy- 
«l. (r) Wlien heated to a certain degree, it detonates and fulminates with a 
moft terrible explofion. It hcaikd/ekeinatitt^ geld. SeeGatp (FutMiNAtiuo). 

(r) Dr. Black, in bis Eflay wpon 3\^gne- taring alkalis. To this aulberitilg air he nlfo 
lia, attribute, the encreafe of weight which attributes the fulminating property of the pw- 
hitta!i>c pnupitaiesgain, to adhering fixable cipitate called Fulminating Gdd. 
air, which they leccivc itom the pecipi- 
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Mercury didblved in fpirit of nitre, and precipitated by volatile alkali, is of a 
Hate color. This colpr proceeds irotn the iiiflammablo nuim oF tlio.volfltilc 
alkali. The other metallic precipitates made by volatile alkali have nothing 
lingular : none of them fulminates like the precipitate of gold ■, even that phi' 
Una does not, tho’ this nictal poflfelTes fo many of the properties of gold, (i ) 

Volatile alkali, as well as fixedy u}x>n oils, and forms with th.indiftercnt 
faponaceous compounds j hence this lalt may be employed to fcour and (.lean 
from greafc j and lixiviums made of quicklime and urine which contain much 
volatile alkali, are ufed in fome arts. This alkali is neverthelefs lei's eafily united 
with oils than fixed alkali is, and particular management is necellary to bing it 
to a faponaceous Aate« See Svtvnr (Voi.atii,b Aromatic Oilv)j and Eau 
DE Luce. Theie are the principal faponaceous. compounds made witii volatdc 
alkali. 

Volatile alkali, when firft feparated from animal and vegetable matters, is, as 
we before obferved,^ very impure. It is particularly depraved by much empy- 
reumatic oil, which is'pmted with it into a ilate perfectly faponaceous, and which 
it renders fuluble in water. Ic may be Aparated from this fuperfiuous oil by dil- 
tilling it with a gentle fire, either alone, or mixing with matters capable of 
abforuing and retrining the oil, as fixed alkaUa and abforbent earths arc. But 
the moA efficacious method of purifying it is, to reduce it to fal ammoniac, an>l 
then to decompofe this fait, by any of the proper meifiums for the difengagemtne 
of the volatile alkali. By this method h is obtained in its greatcA purity •, becaule, 
in its combination with tbe acl^ it perfo^Uy feparates itfelf from all extraneous 
matter. $eeSA\, Ammon; A c, for the purif cation of volatile alkaU^ and for feve- 
ral of its ejftntial propertitt. (t) 

The affinities of volatile alkali, according to Mr. GeofFroy’s table, are, vitri- 
olic acid, nitrous acid, and marine acid. According to Mr. Geljcrt’s table they 
are, phlogiAonj vitriolic, nitrous, and marine acids » vinegar ^ zinc} iron} cop- 
per} bifmuth} mercury-, filvcrj and gold. 

f>) From Mr Matgraarc £x{KWiments, is very flowly changed by it into a kind of 
publifhed in the Berlin Meruotrs foi the year mucilage, oce Putt Jut h Dijilution dn 
■1745, wc find that gold, fiber, bifinuth, Ctrpt, 

v.inc, and cop(>er, dii^ved in their proper (t) To the properties above-menuoned (jI 
acid folvents, may be firft prccipitateu fipoin volatile alkali, we may add, 1. 'I'hat pure or 
thefe, and afterwards redinolved by volatile cauftie volatile alkali, that is, uticombincd 
alkali $ that thefe metals medpirated by fixed with fixtble air, or the fpirit of ril arnm%muv: 
alkplis may be again diftolved by volatile aU obtained by iquicfclinie, is foluhle in fpirit of 
kali} and that nicrenry, lead, and tin, were wine, and that mild 'Volatile alkali is not 
not diflblved by volatile alkali applied in thO foluble in that fpirit; hence if a ftrong folu- 
lame manner. Brahdt fays, that volatile tl-, tion of mild volatile alkaline fait be added to 
kali occafions a coagaUtitm of a fblutipn of fpirit of wine, the wafer of the folution will 
iron in nitrous add, which is fobrt ntdifiub combine whh the fnint, and the £i}t will he 
ved; and that the fame alkali precipitatea precipitated, forming what is ekllcd Opk 
iron from vitriolic acid. Heaifo fays, that 2. Mild volatile alkaline fait it - 

regulua of cobalt cannot be procipfutfed from quirea four rimes its quantity of water to dif- 
nitrous acid, nor arfenic from aqua regia, by folve it : cauftic vuktilc alkali, as we hai e 
volatile alkali. Volatile alkali has noaneA already obferved, is always combined vrith 
upon any metal not pteviopfiy diftblepd by water. 3. Volatile alkali deflagrates viuh 
acids, excepting copper, iron, and lead } tfie nitre, which proves that it contains an in- 
firft of which 7 t diuolves perfealy, a very flammable matter, 
ftnall quantity of the fecond, and the third 

‘ * I » V)i,.ulf 
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Volatile tdkali is cinploycil in medicine as a powerful ftififitilaflt aftd' exciter, 
when applied ib tl'.at the perfon lhall inhale the vapors of it. Thus'lt is applied 
•in faintinpis, fyncoj}es, apojdexics, and in all lethargic, difcales, in which the 
nervous parts are benumbed and unbraced. In thefe cafes ‘it tt •dlually applied in 
bottles, either in a concrete fornl called E»£lt& Salt, Or In a fluid fonn, artd redn- 
ceil to a feini-iajionaceous Hate by mixture witn oil of aftiber, when it is called 
l.au dc Luce. Salt (Ekglish)j and Eau DE JLuct. 

It may alfo be taken internally in thele cafes, particul'afly in apoplexies and le- 
thargic dil’cafes, but in fmall doles, as from two or three grains to fax, and added 
to llimulant mixtures. Taken in this manner, it fometunes'is a powerful fu- 
doiific. 

M. Bernard de Jfuflieu has difeovered that tliis faline lubfiance is a fpecific 
againll the bite of vipers ; having cured as it were miraculoufty, by means of cau 
de luce, a ftudent of medicine, to whom this accident happened, while he was 
botanizing. 

XXXV. ALKALISATION. This name is applied to operation-s 
by which alkaline propcrtie,s are communicated to. bodies; or to thofe by which 
alkali is cxtrafled from bodies whiclt contain it, or in ■Whidi it ma]f be formed. 
For example, /pirit a/wifte is faid to be edkdiifed it has been digefted upon 
alkali, a part of which it diflblves, and thence acquires alkaline prO|>erties. On 
the other hand, when a neutral fait is decompofed in order to obtaitt its alkaline 
balis, this fait is faid to be alkalifed. Thus nitre, deprived of its acid by deto- 
nation with inflammable matters, as charcoal, tartar,, metals. To that nothing re- 
mains but its alkali, is called Nitre alkalifed by £borcml^ or by: lartary Sec. 

Vegetable fubftanccs, when reduced to afhes, may aWb be IMd to be alkalifed j, 
becaufe thefe afhes contain fixed alkali. See the detail of-particular alkalifations, 
under the artrles of the different Alkalis; ^ 

XXXVJ. A L KOHO L. This name has Been given to any imp.alpable 
powder. iJrr PorphyrisatiOn. 

It has alfo been given m highly rc£bfied fpirit of wine. Sre'SpiRix of Wine. 

XXXVII, ALLA Y. This word is employed in chcufiiftry to flgnify the 
union of different metallic matters. 

As an infinity of different combinations may be made affording to the nature, 
the number, and the proportions of the meraliic capable of being allayed, 

wc Ihall not here enter into the dctiil of the particular allays, all which are not 
yet nearly known. Thofe which are ufed, as Bronte^^mbae., Brafs^ White Copper, 
k'c. maybe found under tbdf particular names; aodwhtu' is known concerning 
other allays may, be partly found under the niUnes of the- difFerent metds, ami . 
leriismetals, hnd partly in this article. , . . 

Mest^Uc fubftances cannot pnite dircdly wkH.eartlijr ^attefs, not; even with 
;:.e ir own earths, when deprived of thek ioflamnMd)!le!.prMcig|c, and Mnfequently 
of their metallic prop^tieS; But in general it may be l»a, 'that all metals may 
be allayed with each other, although more: or kfs ea£dy; and although .^meof. 
them have not yet been made to unite, 

, As metals are bodies' naturally flilid, the flifl: condition for tfteir tinion is, that 
tlwy be fafed. They then unite* Hite all bodies which riS^i|>rbc^Hy 
oiiher; and from tbele coml^at|pns .new wi^ich Have, fhp m»c 

properties of. tire compcuent fUjl^nces.. CoMF.o$tTiON.(CHEM]|CAi<)« 

' ■ ’ ■ - . ■ . ' io. 
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In thefc metallic allays as in alnx^ all other metallic combinations, pheno- 
mena appear which depart from the general rules of combinations. I’hus it is 
obferved, that fome of the properties of metals forming an allay arc alt6‘ed, en- 
ereafed, or diminilhed by their union. TIte duitility, for inftance, of a metallic 
compofition is generally lefs tharv the du^iUky oif the component metals alone 
.and pure, The denfity or fpecific gravity of metals and fcmimctals is allb 
clianged by allaying them with each otlter. . Sometimes the fpecihe gravity of 
the compound is intermediate betwixt the fpecific gravity of the component 
metals, lomerimcs it is leis., and frequently greater : this depends upon the na- 
ture, of the mcrais. Tire &me abfervation may alfo be applied to the colors re- 
lulting from ttie allays of metal& 

Metallic allays are, either (xt.artificial. The firftare thofe made by na- 

ture, fuch as moft minerals, containing feveral metals allayed with each other. 
Native gold is always more or lefs aillayed with filver } and liative Hlver with 
gold. 

Artificial alkj^ arc^thofe made exprefly for different ufes,. or for the fake of 
examining their-, properties-, 

Although th<? allays of dificrent tnetallie matters arc of great importance to 
the theory and tp the pradice of ehemiflry, yet afl the rclcarches which the lub- 
jed dcfervesi, and k, capabl^' of, have npt b«Jeh made. Mr. Geliert is one of 
thofe who have done ii? this way. In hk MetnHwgie Chemijiry 'rtierc are a 
great number of expcriq^ois, which we fhall relate here fummarily. The expe- 
limcnts made for Ute flaying of femimerals with metafs are his own, and were 
undertaken to demrmieip tike f^ific gravities of thefc allays. He relates the 
others before known,^ ;piiemifai writing?, and particularly from a riiflci ta- 
tion of Mr. Kraafc exikt^fly ob this fubjed: ,Wc flislL refer the allays of mer- 
cury with other metals, called 'Amalgams, to*thc yord Amalgam. 

Grrfd may b® f afdy ohked with filver, arid in all proportions. Mr. Gcllert 
lays, that this aliay is nearly of art intermediate gravity betwixt the gravities of 
die. two metals, and but , a ver|Jj|tlc augmented. This allay, is of no ufe in the 
arts : .on the contrary. Its pwc^metals are always more- dudile t.han alays, in the 
arts where dudiUty k re(|umte, as in wire-drawing,,, gold-beating, the puirft 
metals are cholert. . 

Silver may be caujy allayed copper, and in all proportions : copper alf« 
wnkes in die fame manner with. gold. Geliert obfitfvcs'ihat the allay, of filvcr 

(j<} .ThecompO!ncot, metals of whieb rhe** h|5ar. JSfat thofe which may be kept 

taUic allays are fo#ii»i»(l may hf eitheir chemi- »h hearty the faeiO degrees of heat may 

rally cpmbined,f.that is, hiotua%diflb)ved'|>y hk mixed togethCrdn almolt any proportion, 
each other j. or misehaiiicaJlly ihix^d, . that-br. a»#will be nahrly ahifortnlydiffared through- 
di&fcd throtigheach Other a&ion-bf out. the; metailic mafs when haftlly. couied. 

fire i or they ina]|t Ak metallic .allays haVe not been -beVore con- 

j^tly diffuiedy tho.'.'hrapOr^ipp^ fidered Jhthis maawr, no expef|moots have 

quantities to eachodker ^ djfleroiJ^fl'Om (^8$ ; bessO; m.a^® determine the ^pprajons with 
which is neceflity ' iup- their comt^iwtidn.' which , they pan (ronihine >. nor can we calily 
Eor ino% .if npt ally mBtidsv!|ps,n nW, htdy- ;6^bltfli ^uks by which this kind of combi- 
combilQ«d',widfcach..<kllef in j?effdiri;pii©p<w»'\^th>u', cah be afeertsiined. ■■ Thofe,'. how- 
donst as is- very pbifeWa|^C . thoife,' the %ycr, sbhieh appear to me moll .. probal le, 
fuliohef which foil tulbfiguilhtnf this comhinktion, arc, i. 

’ ' ' ■ ' . VVliCAf 
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and copper is of a greater than the intermediate gravity } kbit tht: allay of 
gold and copper is of a gravity lefs thari intermediate* Cdpptft renders gold and 
iilver harder and more ionorous,' without much diiPinotion of -0ieir doftility. It 
has even the remarkable property of rendering thefe two metsils left fdfceprtible 
•of lofing their duftility by the vapor of. charcoal, which they are very liable to 
do i copper allb heightens the color of goll. Thcfe pioperties^df copper rela- 
tively to gold and filvcr render its alky%ith thefe mctalsor great bfh’tO goW add 
lilver-fmithsi becaufe it makes them firmer, and fitter Ibr working and ehafirig} 
andallb for making money, for the lame realbnst and ibr the payment of the 
Prince's duties, and for compen&tjon, of thc expenccs of coining. The quan* 
tity of copper allayed with gold and filvcr for thcfe diflerenc ufcs varies accord- 
ing to the different countries, but in each country it is fixed* and always the 
fame. > ■ ,' 

Iron allays well with filver, and ftill better with gold. Gellert obfcnreSi that 
the gravity of an allay of gold and iron is lefs than the intermediate. The affix 
niry of thefe two metals is very great; for gold facilitam its fufion, which indi- 

When an allay pofTelTes properties which, the added metal^ and tO^feparable byeli- 
neithcr of its component metals had- . 2. quatipn, or bv. their different denhries, we 
When the properties,, as the Tpecific gravity, may. then confider this new allay as a mafs 
color, hardnei's, &c. of the allay,, are not in cobfiftin^of mettds partly c<»nbiiaed, and 
an intermediate degree betwixt the fame pro- partly .d^|M.; That the allay mentioned 
perties of the component metals, according to . in that part pif die text.io which this note re- 
the proportion of thefe metals to each other. IbTs, ' namelyVithat of gold with lilvelr, docs 
3. When the component parts of tm allay .not eonfift ^ ibtitseheinfeally eoinhined, or 
arc not feparable from each other by eliqna- . eiie thsd but a^very fmall pfopordon of each 
tion, that is, by applying a beat capable of of thefe metala qati be oommned with' the 
I'ufing one of them only ; nor by keeping the other, appears probable from, the following 
whole mafs in fufion, with a heat not more reafohs. . i. The d^nfity of the allay is very 
intenfe than is necell'ary for that]^urpofe,1but nearly Interm^iate between the deniities of 
infufficient to occafion an ebullition, and by the compooeiilt parts, i., The filver and 
cooling themeUed mais veryfiowly. When gold are Hot unij^Ortnly and equally dlftri- 
tberefore, according to thefe rules, a metal- buted through' the whole bmiis. This ine- 
lic allay has no properties but .tjiofe wfiich quality is t«idfqd.« by ; mi. lexpim'meat of Mr. 
its component metals bad ; when its denfity, Hcllot, As .inelteX a mafs of an pounds, 
color, hardnefs, elafticlty, fufibility, and containing .i||5 parts bf filver and qno part of 
other pi'operties, are precifely in an inter- gold, aha poured it Ijnto three feparate maf- 
mediate degree betwixt thofe of its compo- (es, each of which was found hy efiay to 
nent metals ; .aild lafily, when its conipmicnt cohtiiin a .d'lfeteht j^pdrtioh'bf gold from 
metals may be fe'parated from each other by the two bliicrs,. q.-,Gold and filver kept in 
eliquatiom or by giving them fuch a fiuid'rty gentle fufiqq aiq .Kbbtahlq from each Other, 
and left ii&'tbat they may feparate according jgqtely by^ thiSt;,:;^llferm5f debfities. . 
to their., tefbeffive denfitles} we may then, Tpoinbatg Item' emi^ gold anid fi)v^'; 

■■■■/■■.in probability, pronounce that this allay . in genUe ^ anhour,. 

compofed of parts not chemically com- found,- 
bined ; -apd when to an allay, which by thefe .maiTes, 0/ u^r Vvati flJv^r j ; 

l ulcs is compoled of metaW chemically com- and the lower ^ WboHS’ gold 
bined, a quantity of one of the fame kinds of Jtji part of filvtjtl ;; He. r 4 b-hted thq mtpdH-' 
metal of' which, the , 'allay is'cempofed, ■ be. 'nwo,t with ■■and: 
added, and, upon exkalln.ition, the hew allaji||, be bbttinbi the two>:iiinetals' pet^i^y Ibpa- • 
be found to pofiefs no properties hut fitch ad” rated ftota eath 'oiitftt,' 'or- 
pr* intermediate betwixf the feft ..al|ay ‘aijd‘ ArmiTV, ^ ‘ ’ ' 
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cates a ftrong dtTpoftti'OM tt>;. oislte. . Geitert obfevves upon ifiis Occafion, that 
therefore gold is fittei7,|han cdppwfocfoJdering fine works of iron and ftpel. 

Iron unites difficult js, with coppei'^rfamd ih rittall ^ It renders copper 

paier. The porli^ of a feparare 

regulus, which, howeyet*** ftrdtigly adheres to thc-furface ot the regulus of cop- 
per., The degrees of affinity pf iron, with other metals, according to Gellt-rt’s 
table, ,bux/everfin^. the 'Order iii:, which' he has placed them, {that is to fay, be- 
ginning by tbdfe wUh Which it has the ftrongeft affinity, which ffeems to be the 
ropfi: natural order) are, golp/ J^ver, attd copper. ^ 

Tip,, according tp .the .ra^raifehor, opites with all metals, and renders them 
brittie.i irpn and leadit .ahw, leaft inthis refpc£t. But gold and filver are 
lb aficAcd by^tin, that 'ira^^t^pbr^alone-is capable of deftroyipg the dudilky of s 
large quantity of thejfe mkails, aa is well known to arcifrcei s. 

The aUay of liifl! W:ith,.goki and filver is theft of npufev on the contrary, it is 
carefully avmdedt/' btit with copper: tin forms an ufeiol coojpound, known by 
the.nanie.of ^reaa^.VThe.lbecififc gravity of allays of filver and of copper with 
tin is greater, aftd that of gold with tin is lefs than' the intermediate. The affi- 
nities of tip with otlier';mifctala»r.aiicoprding to Geilcrt’s table, (only reverfing his 
order,’: vdtich we ffiaihslwa^ do^ jafe-irpoi copper* filver, gold. 

. Lead unites- with all ;ti)!iietals, excepting iron^ with which no method has been 
found CO Unite' itii‘ Gi^ltert . obferVes; that this, property of iron with regard tO' 
lead renci(;fii fit fepifti^:th|s tUtter others, provided that the 

metal i^rn WhiclMt }$.4dbb;fcpMat;cd”h^ a greater. difpofitibn to unite with 
lead* idhan the iron Has This is certaini inat lead may lerveas 

an intermedium by wH|^arbft may'^fi;para>kd from, other metals : Ibr infiance, 
from filver. For if a fua^eWnt tjuandtyof lead be melted with filver allayed with 
iron, it will caflly feize Upon the and 'fieparate the iron frona it, which will 
then fwim upon the fllufike of the tw.p melted inetals. , 

. The aUays of gold and of, filver with lead have a greater fpecific gravity, 
and the ,, allays. copp^ and of tift^ with lead have a lefi; fpecific gravity, than- 

the. tntenmediate*' 

The allay of l(?«d witH^fHer metals is ulfeid fpr the effays of ores, for refinings 
and for liquation. , 

Lead and tiff are alHiyed form a folder fbr pipes mid otlier works- 

'oflead. ; ' V'.' T 

The afiinities of lead vnm other inetals, acbocding to Mr, Gelleri’s table, arc, 
filver, gold, tin,;'Cbpper.!''' '■ 

Zinc may be dlfiyt^ witHafi metallic’ matters, e^jpfiftg bifmuth^ witli which 
it Cannot united sittcOr^ng ii^ Mk This fetftidi^tal, ' When uftited with 

mefidlic fut^ncesj.give^ which are kfs fufible than itfclf. 

The denfitytof .it|lfty$?of gi^kw copper, and ftf lead with zinc is 

Ip^Caterf alkysi^ yie fad^ iron, and regulus of 

antimoQy,Ts liefif,,.ii^ajftdftm 

t'- ^ ' ' ' ■ ‘ ' ' 

A .goW comgofe an allhy nearly as white as 

fiold'Wd,' WitUevana4)fW*e.'..:''^b:'hj^arev ,.pver., '■ 

&<ne tnlxtvief of iron al^d■*gal4^^^ ihaC'khey i ’ {;f;^.£({ual parts of tin and iron form a. 
are fald .to have been formed, iiiJtoj.raa^ wMtelyut brhdcinafti . 

Three or four parts of iron, and one part Of 

' ' ■ -I' " • The 
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'I'he allays of zinc with moll: metallic matters are not iifed in the arts, but that 
■with copper is very much. This allay forms Braf', TmlfttcSy Pttnce's 
I'intbbeck, &c. 

'I'he affinities of zinc with other metallic matters are, according to Gellert’s 
table, copper, iron, filver, gold, tin, lead that is, it does not unite 

with lead in all proportions. 

Bifmuth unites with all metals, and with moH: fcmimetals. It has fo great 
aftion upon other metallic fubftances, that it fenfibly facilitates their ftifion. (y) 
Bifmuth renders all the metals with which it is united brittle. It does not Unite 
with zinc; nor, according to Mr Gellert, with arfenic- When melted along 
with zinc, it remains at the boftom of the crucible, as being the heavier of the 
two; and when they are cooled, they are found fc^ming two diftin^t reguli ad- 
hering ftrongly to each other. Gold, filver, lead, and regulus of antimon;^ fdfbi 
with bifmuth allays of greater, and iron forms an allay ot lefs, than intermediate 
denlity, and copper forms with it an allay of intermediate dcnfity. 

The allays of Difinuth are not in ufe, excepting fonie particular metallic com- 
pofirtons for mirrors. 

The affinities of bifmuth with other metals are, according to 'Mr. Gellert’s 
table, in the following order ; iron, copper, tin, leati, filver^ gold. 

“ Cobalt” *, fays Mr. Gellert, “ may il^ allayed with'all metals and femi- 
“ metals j but it afts little upon lead and filver. When equal parts of lead and 
“ cobalt are melted together, thefe two fubftances are found only adhering to 
“ each other, the lead being, in confequencc Of its greater fpeciilc gravity, at 
“ the bottom of the crucible, and the cobalt above it; fo that it ftcms pro- 
“ bable that they are not at all combined. But if the fame cobalt be melted, 

“ after it has been thus treated, with iron, which frems to be the moft readily 
‘‘ united with it of all the metals, « fmall rcgulusof lead is found at the bottom 
“ of the crucible, becaufe iron and lead do not unite. At firftj, we might be 
“ apt tohelicve that filver and cobalt do not unite together. In fafik, if two 
“ parts of cobalt, and one part of filvcrhe melted 'togejher, the filver is found . 
“ at bottom and the cobalt above, only adhering to each other: But the filver- 
“ is become more brittle, of a greyifti color \ and the cobalt is become whiter- 
“ than before. If this filver be cupelled, the part of the cobalt united with it 
“ will attach itfelf to the cupell in form of a circle, and the filver will be found 


{y) Bifmuth greatly encreafes the fulihility 
■ of (bme mptals, as api^ears from the follow- 
ing table of Dr. Lewis, in which the degrees 
of heat are marked in numbers according to 
Fah'-enhoit’s fcale. 
f^'Oo. Mercury boils. 

540. Lead melu. 

460. Bifmuth melts. 

4to. Tin melts. * 

3QO. Tin 8 parts, bifmuth 1 part, melt. 
330. Tin z parts, . bilmuth 2 part, melt. 

Tin 3 parts, lead 2 parts, melt. 
.280. Tin and bifmuth, equal parts, melt. 
322. Water boils. 


An allay cempbfed of two parts of lead, 
-three parts of tin, and five pacts of bifmuth, 
may be nadlted with conOderably lefs heat 
than the tnpft .fufibie of tha% .jnentifmod 
in the above cable. 

•.Note. By Mr* CSellert certajjnly 
means what we Ciiiii' K^gulus of Cobalt j for 
Cobalt praperly calliid ia a fnineraf eompo^d 
•of other fumtancca befidea the n^nlps of co-i. • 
.Mt, as Ailphur, ipfenic, biAnuth, filyer, and 
utunetallic caetha. 


^ to 
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** to have -loft an eighth paff ol its weight,, which will be tbund upon eiTaying 
*♦ ^he cobalt, and c3£aniining;|ipw,mucn. filvjjr it cpntaini.” M/sik}:sk Cle- 
mijiry, Tern. I. 

Thefe experiments of. Mr. Gellert’s pJ'piv'c, that, regulu.^ of cobaU. caniuit be 
united to lead and to .ftlver in albi^^opoetiptis, but only m fmail quantity, i I,- 
fame may be laid of biftriuth, with which, faf-s Mr. Gellcit, cobalt is very e-ililv 
united: for Mr. Beaumc,,^ who- Jias, made many c^eriments on the regulus oV 
cobalt, has obl'erved, that wh{^.a this regulus is melted with bifmuth,. thefe two 
mptals are found fepa,rate, the bifmv»th being ^at thp bottom of tlic crucible and 
the cobalt alcove it. I ' 

The allays of the rcgulus pt cobalt are but little known, and not ulet.l in the 
arts. - . * - 'v, 

In Mr. GelIcrt’jSs,t^ble tge iiHinjties of rcgulus^of cobalt with metallic matters 
arein the folipi^ng dltler : 'copperi iron, tin, zinc, regulus of antimony, bil- 
routh and lead> filver, apd- arfcoic, partly. 

- Regulus of antim^y m?y be aWay;ed with almoH; all metallic fubftances. M r. 
Gcllertfays, that thedenfity ofallays.of this regulus with iron, tin, or zinc, is 
Icfs than intermediate, arid that the tlenftty of allays of this regulus withhJver, 
copper, Icaid, and bifmuth, is greater than intermediate. He obferves alio, tliat 
the magnetic property of iron is much more diminiflied by an alfay of due 
metal with regulus of aritimony than with any other metallic fubilance. 

AU.ays.of regulus of aijltimony are little uled in thcarw. It is ufed for fomc 
compphribns for ijsSculaifts. An allay of this femimeul .with iron, tin, aod 
copper, is inade for the ^repartition of a medicine called <?/ Parmelfus^ or 
TinSltvr^ of metals. 6Vf.,Lil.i.y Para^ei,sus. 

The affinities of the regulus of antimony with metallic fubllances are placed 
by Mr. Gellert in the fQllowmg order: zinc, copper, tin, lead, filver, gold. 
Bifmuth is fo placed in the table as to denote its incapacity of uniting with the 
regulus of antimony. ' . , 

Arfcnic, or its regulu', unites with itioft metallic matters. Mr. Gellert fays, 
that it whitens iron \ but the allay refulting from thence is yery brittle. Copper 
is alfo rendered very, white by mixture with arfenic. This is the inhite tombar 
which refembles Giver. Mr. GcHcrc affirms, that this allay, notwithflanding it 
contains 5 U;l«nici is fufficicntly ductile and malleable, which is very remarkable. 
But if it contain* too much arfenic, it is brittle, and blackens in its furfice. 
Arfenic , united with, tin is partly reduced toa ppW^er Kke alhes, in which much 
arfenic remains. The reft of the tin is vcfyVilliant, foliated, and externally 
refembling zinc, without being pofleffed of any of its properties. TitJ alfo be- 
comes much hardet andm^e fotmrous by this union. Leatl united with arfenic 
fmokea and fwells more quipkly with a moderate fire than it docs alone : a part 
of it is diffipated in forfl^. of a thick fmokev another part is changed into 
a glafs of a - reddifli yellow.Coilor j and the remaining lead is brittle, and dark- 
colored, Affenic unites with filver, and renders it brittle. It does the fame 
ta^oldy .and '^ depri:!i^es it; of its color, rendering it pale. It unites very 
difficultly with- cobalt, wkh which it forms a black, ihining matter. Laftiy, 
Mr. Gellert (froth whom all this is extrabted) fays, that bifmuth cannot be 
pnittfd with arfenic, 

' ■ ' ■ ■ ■ 'K 
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Ih this authoi^S 1:aEble tff’affinkies, the metallic fubftances tihiti|iTg; 

vrith arfenic are placed in the following order, which is the fame as tbalibr the 
regulus of antiihpny : zinc, iron, copper, tin, lead, filver, goldj regulus of 
antimony. ■ .. " 

The allays of arfcnic uledin the arts are white tombacs, and fome cOmpofi- 
tions fbr '^eculoms, '■ 

It is lieceflary to remark on the fubjefl of arfenical allays, that this Bngular 
fubftance has the property of uniting with metals even when deprived of phlo- 
gifton, and in an unmetallic ftate. This proceeds from its falinc charaifter,^ and 
irom its property of taking phlogifton from the impcrfedt metals and from the 
fcmimctals ; confequently there ought to be a difference betwixt the allays made 
with white cryflalline arfenic, and thofe made with -the regulus of arfcnic. See 
Arsenic, and Regulus of Arsenic, (z) It is proper to obferve, that che- 
mifts who treat of metallic allays differ much from each other in the deferiptions 
they give of the refiilts of their experiments, as may be feen in the particular ar- 
ticles of each metallic matter, which ought to be confolted on this fubjedV. But 
theft- varieties are not furprifing, when we confider the difficulty of the matter, 
and the great obftacles which prevent pcffcft exadtnefs in ihefe experiments. All 
who have operated much in chemiftry will eafily perceive, that, without reckon- 
ing- the difter’cncc of proportions of the metals employed in the allays, which 
muft greatly afled the refn Its, others much more confiderable would occur, de- 
pending on the purity of the metals, on the greater or lei's quantity of phlogif- 
ron with which many of them arc capable of being tinitcd, on the very variable 
dertfuiUbility and volatility of many metallic matters, and laftly, on the juft de- 
grees of heat, which are or confiderablc confequence, and which it is almoft iin- 
poffible to determine prccifely. 

From thefe obfervations we ought to conclude, that, in order to make a fet of 
accurate experiments on metallic allays, and which maybe depended upon, it 
is, in the firft place, nccelfary that all the metallic matters to be employed be 
exceedingly pure, which is a matter of great difficulty : in thefecond place, it is 
proper to make all the fufions in veffets perfeftly clofe, to prevent the alteration, 
the burning, and the deftrudion of thofe metals which are liable to thofe events: 
laftly, to determine carefully the precife degree of heat requifue for the beft 
contbination of metallic matters with each other. But it does not appear that 
aftyperfon has hitherto done this great and important work ; it is to be wifhed 
that it was undertaken. How many fine experiments may then be made upon 
all thefe allays, to difeover their propertic". . •’ 

Vfh.it has been already done in this matter is, however, ftifficient to elftablifh 
fome general truths. Several have been explained in th^ beginhing of this af- 
t’;ie. Another evidently rcfolts from the experiments of M. ICra^t and M, 
Gcilert: it is tiiis, Thatas the union of all other bddiesii lb in that of metallic 
fubftanccs, fome arc niqre eafily foluble, atul in all pibpoicionsy others more or 

(fs) The author of the Di<Elionary has o- excepting filver, mercati-, and a>ine; By 
mitted, the enumeration of allays, thofe means ot’ niekei the tsep fet^imetals 
of platiha, and of the femimetal difeovered and regulijs of Qoi^Taiay. be (initfd., It 
by Mr. Cronftedt, called Ntciel. For thofe whitens copper and gold, and it renders the. 
efplatina, the article Pi- atina. Nit^eh malleable metals hard and brittle, 
may be allayed with all metallic fubftanccs . ' ’ ‘ . 

^ Ififi 
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4i^cuU!^» jutd piTOpt^rttons } aadlaftly, others appea? inca> 

pat>b/t>f untUng ta a^.^nqe^^ ' . 

On there two latter eafes it is very Imporfaht to. pbferve, that this property 
which certain ititetaUic . matters have of dillb^vihg others in certain proportions 
opiyj, ia very capable of iinwhhg, on Jthcjppe^aw^^ of perfuading him that 
one metal cannot be unitcil with another^ occaufe he fees after the fufion two 
di&ihft reguli, while in fa(5t there is a quantity, ,^ough frequently a very fmall 
one, of one of the metals united with the other. This is fimilar to what happens 
in the combination of fpiric of wine with oils, and of water wi;h ether. Che- 
mifts believed long that ether was Infolublein water, becaufc when thefe twoli- 
quors were put in the feme veffid they conftantly feparated, the ether, being 
greatly the lighter of the. two, rifihg upwards, and floating on the furface of the 
water.. But the Count de Lauragab, Mving examined the matter more atten- 
tively, and in a, truly chemical manner,, demonftrated, in a memoir read at the 
Academy of Scienew, of which he is a member, that ether is really folublc in 
water, but only in a' certain ptt^rtion. Ether. This being eftablilhed, 
perhaps we fbould find, if w« were, to examine all the mixtures of metallic ft;b~ 
ftanecs, that tliofe lyhich have hitherto been confidered as incapable of union 
are, ncverthelefs, very capable of it,' but only, in . certain proportions; and if 
fbme are found .which cannot by ordinary fbflpn.be united, we might ftill try to 
break their aggregation more compleatly, , and to apply them to each other in 
this condkion, as the Cojunt de JCauragais has done with fulphur and fpiric of 
wine. o'^lftt CoMBiuATioet} Composition (Chemical). , 

XXXViit. ALUp.£L',S. .Chemifts give this name to certain pots or capi- 
tals which are open at hoih.the.upper and lower ends, and maybe inferted and 
applied above each other, fb that tn6^ whole (hall form a pipe or tube more or Itfs 
long according to the number' of aludels compofing it. The aludel which ter- 
minate this tube above ought to be clofed in its upper part, or ro have but a 
very finall opening. The tube compofed of thefe aludels is nothing but a kind 
of capital or head, whi^h may be enlarge or lengthened at pleafure, and adapt- 
ed to a. cucurbit. Thb apparatus is.intended to culled and retain dry and vo- 
latile^ matters, which may be reduced into flowera by fublimation. It may be 
employed for the preparation of flowers of fulphur, of arlenic, of antimony, of 
benjamin, dec. StraLiMATiON. Se*. Flatus, 

XKXlX. AJL. 0 Alum is a cry fbdlixable, felt cotnpofed of vitriolic 
acid united with^an argillacequs.eartii. This felt has an auftere, fweetifh, and 
ftrongly aferingenc tailed This ftrong tafte pr^eds from t}ie ftrength of union 
betwixt .the acid,f||#!4 id other; vitrioHc fal|s withl earthy 

baii^; for example, as lelenite$, which has nafenfible tjifte. Mr. Beaume 
Ims evop^tih^ecyed; that the acid ofatiim is not exactly fatucated} for it is certain 
that it reddena cqrnfol and h^ue pa^ 

This felt dilfelyi^ iidficiea^ w butin much larger quantity in , boil- 

ing water. (i») Jt,|aconfetjuently,fttfceptible of cryftallizatiOn by the evaporation 
ahd^iocding df thh ^Waier .in which it is diflblved. 1 he .Bgure of the cryftals of 
fait varms, Bker^l^c of according to the circumflances cancur- 

imgi^tllping thC’Ct^fta^lzatioh-^ WW its folwtion, evaporated to the cryllal- 

(a), Niraman^ys, that klum Wtjuires tea times, and other authors feyret^uires fourteen 
times, its weight of water to diflblve it. 

•K a lir.ing 
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lizihg point, h made to cool flowly, the ||reatcft part of Us ciryftals ardfourid to 
bs triangular pyira.mids, whofe four angl^feem cut off. „ Alum retaiiits half Its 
Weight of water/i’A ctylkSlUzing. I \ ^ ‘ 

This gfoat Quantity of, water iti the cryftals of alufri, tpgetSicr w^ith-its pto^ 
petty of ^a|Cr folubility fo hot water, is the caufc thatwfteh ptitln an 
or iron Veffel,' on a ^od fife, it enters into a liquefadHpn, Whi^h g'adually df'* 
miniflies as the water evaporates. When it is entirely evaporated, which is not 
foon, the alum which Iiad fwelkd much during this Opetotion, remains dry and 
friable i it is then called CWrrW After this evaporation, it may .be again 
dillblved in water, and cryftallized as before. 

Although rhe acid of alum appears, as its taUe and folubiJity indicate, to be 
lefs intimately combined with its bafis-than the acid of felenites, yet but SfVery 
fmill quantity of it can be difengaged by the iftrongeft- fire, Mr. GeOffroy put 
Ipme calcined alum into an earthen retort, and expolcd ft to a mbft vioitent'fire 
coniinufc! during fix days and fix nights } and from five pounds of alum thus 
treated he obtained only three ounces of vilrtoUc acid» altfhough it is certain that 
this iait contains a much greater propo'^tion of acid,' as we (hall foon lee. The 
acid thu.s obtained by diftillatidn frem alUtti is called Spirit ef Alum% and dOea 
not difivr from pure vitriolic acid. ' 

Alum m.ay be eafily decompofed by fevefal intermediate fubfiances. 

Firft, as the acid of alum is certainly the vitriolic; aH'fubftances which have 
a greater affinity than earths to vitridic acid, are capable of uniting with it, and 
of feparating from it its earthy bafis. ; 

Alum,, therefore, treated properly with any matter containing phlogtfton, may 
be decompofedi its acid uniting with it, and forming artificial fulphur. Set 

JjVLPHCR. 

It is by means of this artificial fulphur, W'hich forms during the calcination of 
alum with any vegetable or animal matter, that the pyrophtartis ef Homb&g is 
made, which has the property of burning merely by cbntacl: of air. i*v- 

ROPUORUS. • . 

In the fecond place, all faline alkalis are capable of decompofing alum. This 
decompofition may be made iri the humid way. If then a^if’alkali be adde^ to a 
folution of alum, the. liquor immediately becomes tuAid and White, and a fcdi- 
rncni is formed, which is the earth of ahiin Wparated ftom' its acid by the hitei^ 
Tendon of alkaline fait. On the other fide, the new fait formed by the union of 
the acid of alum with the alkali, may be cryftallized by evaporating the litiuor. 
If fixed vegetable alkali was employed for this predpitation, vitrfolated tartar is 
formed : Jf mineral alkali was employed* Glaubes^S Tdte This de- 

compofitibn of alum is a very convenlep* 'rodibodw 
/. atly, if volatUe alkali be employed for t]^\pred|>ifotl^ |(tf^’<foitb of 
Vitriolic ammoniacal fait will be formed. 

Calcareous earths, and even fornc memlfic Oipafale^i^ 

pofingulum. The foifocr are fo, becaufe foeir ailfoi^;^; greater tha^ of 
rhe '4rgiUaccotB earfb^pf flttto with the yitffoit^jaci«i''biid tht lattcri^ 

.ftance iron add aiifo,;,-arefo;' 

, it appears 

decompofe alum*, ind this IfoWdb/Wnhg alodi in an iron pot, Thbfotpe- 
riment of Mr. QcofiFroy is found in, the Memoirs of the Academy Of Seti^eC 

■'.•■Whdt 
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decompofitions of alum proves 
:^conteft^lT^, ^iit tne, i4ci4.|jlf lw^s ^ thepiire vitriolic ; and this truth has 
been Hno^h acbpfidisrable .ttme^; the nature of the earthy bafjs of 

alutij was nt^t preoiifl^iandl dil^irii^y..pj>dbr<l:o^;: For a long time it was con- 
fidered hy chemii^s «S^ a earth ;'J>kt adb«ratc experiments have finre 

£hewn^ that calcaVedMa 'Caf^hji, .united i^ith/vitrw^^ formed felenircs and 

not alum,, which are e,nd.rely^.dr01?rwt V dnd ,ihi|;t,thc eafth of alum cottid not tie-- 
compofc , fal amroohiac, hor-.blB ebitverted into quicklime, nor had aity of the 
diftinguiffxing prOTertics qf ;;qiV:arebus earth. , T'hele experimenuv have been 
made by Pott, Margraaf, and J^ron. , This laft chemiiV, {truck with ihe dif- 
^rences betwixt earth. of alpm«:irkd, calcareous earth, and widi the refemblance 
betvvixc alum .and.mqfl: yitxiblit. {alts' wifii metallic bafes, has given a Memoir 
to the Academy of Sciences, i'iii,whieh he conjefturcs that this earth of alum is ♦ 
of metallic n^ure. ; r. , 

On the Other tide, there wefe experiments wf-ich prove, that the earth of 
alum was contained in clays., Mr. ,Geo{!roy and Mr. Hellot had faid, that, by 
digefting clayi with vitriolic aCid, they had obtained fait 3 of the nature nf 
alum., Hellot, having employed a dlayas an intermediate {libtiar.ce in the dn- 
tillation of the ether of Frobenius, perceived that the vitriolic .acid of this mix- 
ture had deprived , the.<;lxy of its argillaceous properties, by talcing from '.c an 
earth, which being again fepara^ted from this acid by an alkali, had a'l the pro- 
perties of pufe clay. cf tkf Academy for the, year Mr. Fort, 

who Quotes in his JLithbgeognotiji this, experiment of Mr. Heliot, having fati^- ' 
fied hmdelf i(i«ith re^idi. to the. properties of the alum obtained by digefeing vi- 
triolic acid upon clay, had^cpficljud^d that the earth of alum is of an argillaceous 
nature., See Poifs,Liiht^^ni^a, Mr, Gellert in his Metallurgic Chemiltiy, and 
elpecially Mr. Mi^irgraadV ih three difTcrtations upon alum, had mentioned the 
fame experiments, and had drawn from them the fame conclufions. Lailly, Mr. 
Macquer, in a Memoir read at the Academy in 1762, cmcerning days and their 
fufibility when joined to eaUareotts earthy after having quoted the above citations, 
yrhtch,.4ri extr|&cd from that memoir, places the aifair bc-yond doubt, by 
adding hts owftpxpcrimentS j^d obfervations to thole already made. I atld?* fays 
this qllemitiv teibmonies,, that having niade an accurate examina- 

** tton of the.pfojperiies b‘f the, earth of alum, feparated from every acid, I am 
" convjncrqd, by withe proofs to which I have fubmitted it, that it has an entire; 

“ and pbrfe^ Cd thb j^ure^^ that is, to clay perfedUy feparated 

“ from yitriolic.a^jiiiid art Tandy inatq?r.' r,haYc obferved, thatearrfi ofalu.m, 

argijrtaccous b*'npcrues attributed to it by die 
“ ^bove--mej^uohbp';cl]^:)ft8, and..p^cularly a ye.fy bitidihg’ quality. I h;n a 
“ ^0, tjb^ this .ciuihd dried, and that it ftrongly re- 

« taiqs the lairt portions qf By drying, its bulk is conliderably dinii- 

“ ..nHhed, 4 % Wfuch crocked. , It receive.s a polilh, like all 

** If it be expofed fuddenly to fire 

^irllaV/iusydtew^itates llrobgly, and burflis wib^reat 
, and then ex'P^d to 

w«-^^.yifii^nt.fire,T.)^ye^obfd^^ 'has-'^icquired. a flintyhardnefs, 'arid that 

“ h^ tbis bakang '^dl hiii^entiigdh it ha? contrafted one half in all its 

». 4irtiehfions. ■; ’ 'Tv,.' ' '' 

** Ndtwithftanding 
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. “ Notwithftaimiinjg tiiis h^irdeningt and great coi^raiftioii of its 420 by< fire» 
“litis rcmarfe^ly re^aftory. It refitted the ^catc(| violedco of 4t« <bat I 
W3S able t» exppfc it^tb. without fhewiftg the leaft tciwehcy toittidt. Haviog 
** mixed It Wi|h mtts of mftal-glafs, and different fluxes, fuch^;4^ed atkallue 
faltsv fiitror bbrax,^ I have found that ihele matters meitod and 

“ vitrifiedj, , without ruelting this earth’t ,fo that it has. always copmi.uaicated an 
Opacity to aU the glafles refulting from thefe mixtures. .. 

“ A very remarkable pro^rity of this earth, but which, like the foregoing 
•* properties, is common to it with clays, particularly when very, pure, is, ehat 
“ tnough its color be very white, yer this whitenefs eannot be prcfcrved : for 
when it is moift it greedily abfotbs all greaiy, and coflfoqucntly coloring par- 
tides from contiguous bodies. When expoled to moderate Are, it begins to 
♦ ** blacken j then, it becomes more or lefs white, according to the nature of its 
coloring matter : but to whiten it thus, it ought not to be entirely cloled, but 
“ to have a free communication with external air. , Laftly, if the fire, be cn- 
creafed fufficiently to harden well and bake this earthV then in whatever man.. 
“ ner, and with whatever attention it may have been pfopared; it never fails to 
“ reiuine lb much more color as it is hea«d more intenfdy. It takes all forts 
“ of tints, yellowilh, grccnilh^ Jduiib, grty,.,brown;, and fomc 1 have feen be- 
“ come quite black. I have already obfit^ed, that the famenhing happens to 
natural clays, when well deprived of fand. 

“ This property denotes a very great difpofition in this earth of uniting with 
the principle of inflammability, and of rctaiiiing it ttrohgly when once united. 
“ This may givcoccafion to .conjefturc that this earths of metals, and thofc 
** which'are difpofed to metaliilation, are el&ntiaUy of argillaceous nature j and 
“ this idea adds a new probability to the Q|>lhion ,of Mr. Baron, who, in a me- 
moir upon the earth or alum, conjectures that this earth b of metallic nature, 
“ although not really reducible into metalj at leaft by any procefles hitherto 
“ afeertained, and fufficiently known, ' . 

“ However that be, 'it appears well afoertained by the chemical experiments 
“ qupted above, and by mine, that earth of alum is a jSure clay, free from all 
“ mixture of vitrefciblc earth i and that all n.atutal clays are mixtures of greater 
“ or lefs quantities of this pure argillaceous cafth, which' is-cap^leof c(Hn> 
“ bining with vitriolic acid, and of wming with it alum ; and . of another fub- 
“ ftance of different nature, which in its natural ftate cannot o^bihe with vi- 
“ triolic acid, and which Mr. Margraaf cbnlidefs as a.:i^e fand, as indeed it 
“ has t.hc marks of that k irid of earth. , ' 

“ From all . this it. may he infci^d, .that in all oafofal isonlyAthis . 

“ portion capable of forming aluni with a Vitriolic acid, fs atriue ^rgiUa* 

“ <eous earthi and that the other pbrtimi.is of a iriitdre eot|jrdy;<^l^^ 

Alum is capable of decompofing nitre and Common 
die vitriolic acid it contains. Jlfhe nittmM s^d maime; |<cidi may ob-, , 

tained|more pure by means of al^m than of ami6thm'^f^ilhm^. ; V O'/. 

A^fhe alum which is in commerce is eietraacd by 
feveral pyritous, eail^y, or ftortV matforl^ contamlhg thtf^itfmhc aejd and the . 
earth pro^r for forixdng'tlus .4tl& ’’ . .’I'- ' 
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is extradcd, ought to have 
i^<it^€edin'<opto iair^' SSre, to allow tlie ;yitriolic 
*dd bt" the iblphur w'hicK they CbJgt^^ Ufelf- This acid mfeetin^ In 

die pyrites ^delT the atgillaee^S; esit^'^]|txi^ d6es in fa(5b there 

eombinewkti |c iifd extraded by lixiviation* 

evaporation, kndrrytl^liiiatbni XS Much of thefe py- 

rites or pyritous ftobes'fafdiflNtti^ are ifisbnd w Sweden, England, Ger- 
many, and France, and they am waited by the «neir^ procell^s we have men- 
tioned. But to have a cleaV ide# df what pafle^ii thefe operations, it is necel^ 
lary to know pyrites, and its ilKittttey for which teafott fee the Pyrites, 
XL. ROCK- ALU The alum' which is extracted from pyritous mi- 
neral matters isfcldom very pure, urt account of the vitriolic metallic fubftances 
always contained in pyrites. T have examined manybf thefe alums, and by the 
prbors made of them, Lhave found that they always contained a greater or lefs 
quantity of martial vipiol. This atum is in commerce called rocfc-aium, becauie 
much of iuis extrail^ from pyritous rocks or ftones. It appears that the names 
Ice-alum and Jksck-alum arc fynonirobb^ and confounded in commerce, becaufc 
there is no difference in thfe pricb^ Ff^tjucjotly thefe alums, which are in great 
mafles, like ftones, (which may alfo have contributed to the name Rock-alum) 
have, a reddifli tiiige. Thefe arc the impuifcd, and contain moft martial 
vitrioK 

A large quantity of pure alum is extraftejJ from the neighbourhood of Puz- 
zoli, neap Naples, at a place? called Sulphur. 

The Abbe NoWet, vaho Vifited this place, and examined the works efta- 
blifhed there, fays, in thd Metiioifa of the Academy, that the maiter from 
^ which the alum is extrafied,' is_ an earth fimilar in its confiftence and color to 
the marJ§found in the fame plain. I have examined. this earth, and have found 
that it has the appearance, artd nearly the confiftence of white marie ; but it 
differs eHentially from marie in not efiervcfciiig with nitrous acid. 

Caldrons of lead, tv^ feet and a half in diameter, and as much in dieptb, 
are filled with this earth or ftpne to three quarters of their contents. Thefe 
caldrons are funk lb as to be, almoft oh a level with the ground under a 
great Ihed, at about the diftance of four hundred paces from the fulphor 
furnaces. ■ Water is thrown' intp each caldron, tiU it rifes .three or four 
inches above the earth. The natural heat of the ground of this place i.s fuf- 
ficient to heat the matter, aS it hlakes Mr, Reaumur’s Thermometer rife thirty- 
feven degrees and a half above the .freezing pbitit : and thus fuel it fpared. 
By means of ihts; (d*g«ftion» lays the Abbe Nollet, the faline part is difengaged 
from the eaAb, aha rileS to the fufface, whence large cryAals are extradted. 

TKe,alum Ih ?this ftltfe'‘k mixcd^wh;h much impurities. It is carried to a 
building aii the ent^ into the/^olfiitara, and it is diffolved with hor water in a 
grifat ftohtt ViB^Tef^^ftaped ^ . The albitn is there cryftallized again 

by?t;he hdat bh!^ ?ol the groundv ihd bebqmes purer. 

NLI. flu M E.#A M Tmsname is given to two very different 
fefeabetfs. Obe is k ^^atiet'^tiwly fat(nc, wh|ch ,taftc.s and diflblves in water 
likb'xlutbi and cryftalltzes ih''rfof m of featheysi' . This kind is 

native, is found cryft^lizcdj^n' -grottos where klumihous mineral waters pafs. 

, TournefoU obrcrvcd it in his voyage into the Levant. It is rare, and not 
» . ■ , . ■ ' found 
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found in commerce. The other matter to which the name of plurne alum 
has been very impropefly given, is notijing elfc than a friable amianibus or 
ajlcfius. (b) ' * ; ' ' . 

XLII. R O M A N’ A li U M. In the territory of Civira Vecchia, about 
fourteen leagues fiom Rome, is found a bard ftone whence a gre^tdeal of very 
jine and pure, alum is extraded. The place wh^rc this ftone is found and ma- 
laufadured, is called Aluminera dellbTelJa. This ftone, which is neither pyritous 
nor calcareous, is manufadtired by calcining it, as limeftone is, for twelve or four- 
teen hours, after having broken it in pieces. This ftone thus calcined is laid in 
feveral heaps upon places furrounded by ditches filled with water. It is 
fprinkled with this water three or‘ four times each day, fo** forty days, («'• till 
the ca’cined ftone enters into .Tr kind of effervescence, and is f ..ji a 

rcddilli efHorefcence. Then the ftones are boiled with watc. e .fi to 
Uiffolve ail the alum which is formed, and the wate*' is then cvafvjrare l r ti t- 
point of cryftallization. This water is made to Doa quiic iioi iiito u.ilvi i) 
veffels, where, by cooling, a great quantity of irregular cryftals .ire fn, ledi oi 
a pale reddilh tinge. In this ftatc the Roman almn is Ibid. It is not i , largi. 
niaffes hke rock -alum, but in lumps of the fize of almonds, nuu, o eggs, 
'J'his alum is alfo mixed with, much reddiftt duft. I have carefully exammed 
the purity of Roman alum, and I have found it to exceed much the purity of 
lock-alum. It contains no tnctallic or vitriolic matters ; and is therefore pre- 
ferred for certain dyes, the beauty of which is hurt by the fmalleft quantity 
of martial vitriol. Its price alfo is greater than that of rock-alum. 

Alum is very ufcful in feveral art*, and chiefly in dying, to which it is 
cffentislly xieceflary, as it heightens the intenfity ’U.d luftre of moft colors. 
It is even abfolutely ncceflary to give folidity to all thoie cciors which refide 
in guinniy fubftances. Without alum, thefe dyes would be only^confuicvi 
ilains, which might be waflied out by water. See Bvino. 

Alum is an aftringent drug of powerful efficacy ; confequcntjy i*- u proper 
for difcalcs where the pr«Mipal indications are to fordfy and conftringc, as 


(If) Alum is fometimes found native with 
a lanuginous or plumofe appearance^ and it 
is (hen cillcd flume alum^ It is probably 
formed by the decompofitlon of pyrites, or 
fume rornpoimd containing fulphur, and 
clay. By the dinipation of the n!j1o,::ifioa 
of the < the vitriolic aci'.i is (nfen^- 

gigcd.. and unites with the argillaceous 
tarih, forerting alum. 

5 he name flume*ulum if* alfo frequently 
cn of the afMlus'kinti, 

K.A\tA Mo f^lfe Ste ASRHSlx-ti. 

' Laftly, thh name is given by V aten- 

tine, and other aJchemii*al authors, to a 
compound formed of arlvnic united with 
vuriolic acid. ' ,, 

(c) A remArkidde circumftance ktends 
1 ^be cry Sallixation of ulum> namely, tliiSt good 


cryftals of this faltcinno*- be formed, unlt fs 
an alkaline lixivium '>r uiine be added to 
the lixivium of .Jum when fet to cryhallize, 
Chemifts fuppofed that by adding thefe al- 
kaline matters, forne metallic or impure 
earthy which prwented the cry- 

ftallizauon was precipitated j but Mr. Mar- 
graaf found by cxp^taetits ihat be could 
not form good crylW^ ‘by combining vi^ 
lie acid with earth of alum, with, cklcined 
or w5tH clay^ Unleft be added a lixi*.* 
vitim uf fixed Of vohtite atkait, or urine. 
He fuppofes that ^tbefe alkalii^ lixivium^ 
produce their either by i^agiog a 

mperabundaot aoidt Of Ibiine. 

which 'prevthts the cryfiaUizotmul' ' : 

for- 
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for immoderate mcnftrual and locliial difchargcs, loiTcs of blood, fluor albus, 
diarrheas, ha-niorrhages, vomitings of blood,, and even fome kinds of hemop- 
toes. But it is neceflary to obferve on the fubjed of this remedy, and ^ven of 
all other aftringents, that they ought only to be. prefcribed. by intelligent 
phyficians, who can diftinguifll 'whether .or pot thefe dileafes, proceed from or 
arc accompanied with inflammation, or too, gt^at plenitude ; for in ihcfc cafes, 
aib ingents, fo far from being uteful, tnufl; be perniebusj and ihcreale tlie caufe 
ot the evil. Alum is improper in thele maladies, but when it. is evident that 
they proceed from a mere relaxation^ or frdm a rupture of the vcflels : in 
ihtfe cafes jt has e:'ce]lent effeds. 

/ a!un-> is (me oi the ibongeft aftrmgents, apd as it is even fomcwhit caufiic, 
i. vc '( ii'-'-l! •;eM phyltcians, as Mr.' Cartheufer, and Mr. Baron, in his Notes 
' t L.p ((. /.'; \_hcntifti y prohibit the internal ufe of it *, notwithftanding'which 
1 ' r. . ' --y uav iilcd lucC -fiully in the above-mentioned cafes. However, h is 
p'-iui..'!!. T > ji'iniiniiUr ali’m at firft in very fmail dofrs only, as two or three 
'/r;un:- except in very urgent cafes, where it may be, given to ten or .twelve, 
it ma be given eiih ;r alone, or joined with other altringcnt or blunting medi- 
cines, according to ti.e particular indications. 

Alum being fufceptible of r^ccompofition by all alkaline and calcareous mat- 
ters, it niuft not be mixed with thefe fubftances, when intended to ad as an 
adringent. Alum is often ufed externally •, it conftringes and lortines confider. 
ably the parts to which it is applied : confequently it is an cflicacious repcl- 
Icnr, and is uleful ip collyriums and in aftringetit gargarifms* When calcined, 
■IS powder is fprinkled on fofc and fungous fieflj, which prevents the cicatrifa- 
fion of ul'. er.s, Ir at forbs thtir moifture, dries and confumes themi 

XLill. ALUMINOUS. Whatever contains alum, or partakes of 
the nature of ihr’’ fait is called aluminous. • 

XL’V. Al. KANET. (■/; 

XLV'. ALMONDS, (fj 
Xl .Vf, A L O E a. (f) 

XLVII, ALTHEA, (g) 

(d) AlkanI'T, The cc , deal part of the fame name. It is partly giimtny, and pirdy 
rout Cl* tliib plant, w|jich is a kind of Bu- rcHnous ; and the gum and re fin are fowi.!l 
gidfs, contains a red colorific matter, capable mixed together, that moil of the iuicc is 
of being extracted by oils, by waX, and by foluble either in aqueous or fpirituous in-m- 
qiirit of wine. Wax thus colored, applied iiruums. 

to warm marble, leavics a red ftain. (g) Althea, or Mar/h^rntdlw, Two 

(<) "Ai.mokds, yhiwt and lifter,.. contain ounces of . the root of . aldiea yielded, widi 
an eK^peffible oil and farinaceous earth. The water, ten drams and fifty grains of mucila- 
bitterfjto'Of , bitter almonds is oqt ejtprefleJ .gipous extraA } and afterwards, with ijpirit, 
with but may be dilTolyedfey dige- tjHrjty'-one grains of refin. The fame (^ab- 

iHon m'jificiueousaihd,to Ipirituous t(«|aote,and tiiy of that root treated firft with ipifit gave 
with thefts ipay ha^i^Ued. ■ W,atyc.^ dillilled. fix drams of a rsfinous extra^ a conlldcra- 
fitmit hkttf alm0Bd6,v m.bom Wim hie part of the mucilage diffolving in that 

vegetables* frditii*,., apd fiowera^ .whjkjh , ipnicoftruum along with the, icftn. ^ rjjc re- 
bave .a-finiiiar.fiaydr tp;di<nn, are pdlfanoits 'maind«r boiled in water gave,. fi/e drams and 
to birds, to Ibnie animals, and have fome* : .^ty-elght of pore mttcilagc. I'he 

times been fo to men. . ’ ! itimilotuble earthy part was onc-ifouriK part 

(f) Aloes is an infpiflTatcd bitter jdice of the root, and onb half of the leaves of 
extiadlcd/cs^ leaves of a plant of the althea. Ntumm. 


XlaVIII. 
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XLVin. AMALGAM. This word is applied to the allays of metallic 
matrers with mercury. 

Mercury being n metallic fubfiance cannot contrail any union with earthy 
matters, not even with the earths of metak when deprived of their phlogifton, 
and their metallic form. Hut it is capable^of Being allayed more or lels eafily 
with almoft .ill metallic fubftances, * 

As mercury is habitiuUly fluid, as if ought to be confidered as a metal 
perpetually in fufion, and as it is ruffieient lor mofi combinations that one 
of the two bodies that are to be combined be fluid, it follows that without 
the help of he.it, mercury may be amalgamated with many metallic fubUances. 
'there aie tvo mctliods generally tiled of making amalgamas. The fiifl. is 
meiel” by trituration, and without heat. The fccond is by fufing the metal 
which lb to lie amalj>aniutcd, and by adding to it, when fufed, the intended 
quin'uv cf n triury. . 

M( rals, by tlielr union wi'th mctcury, become friable and capable of being 
puk.i z‘d, when the mercury is only in Iniall quantity. -But when the nier- 
tuiy 1^ added in larger quantise , the metals are by it reduced to kinds of 
pafle, which has no dui'lility nor tenacity. 

Of all metals, gold has the greateft affinity to mercury, and unites with it 
moll etfily, J^'or this purpole nothing more ts requifire than that the mercury 
lliould lie flightly itibbtd on a piece of gold, or that it remain fomc time in 
a golden VC rick The furface of the gold which, has touched the mercury 
btfomcs white as filvcrj and if the gold is thin, its confillence is deffroyed in 
rh it pkice, fo thit it very eafily breaks. But the amalgamation of meiciiry wiih 

>IJ is confiderably accelerated by dividing the gold into very fmail parts or 
soy thin plates. All metals ought to be fo divided, when they aic to be 
amahT.uudtcd by trituiatiun wirliout fufion or heat, (b) 

Sii /( i may be amalgamated nearly in the fime manner as gold. Mr. 
iMVit has obferved a Angular and itmarkable phenomenon in this amalgam, 
which ii, that Its fpecilk gravity is not only great.*' than the intermediate 
^ptvific gravity of the mercury and of the filvcr, but that it is even greater 
th.in the fpecific gravity of mercury, although filver be greatly lighter. Sic 
Sast-R awiMcRc'URY, 

Mr. Cicllert afeertained this faff, not only by obferving that the amalgam 
of filvcr fmks ro the bottom of a vcllel containing mcitury, but alfo by the 
u l.^droPatieal experi nent . Sit ha M'tallur^ic Cbimifiry. Tam, /. 

J ...• amalgams of gold and frfvcr, and patticularly the firlt, are much ufed 
fo. uie feparation of thefe two metals from their ore.s, or rather from the earthy 

(/ ) As I’n .ifniilgam of goKl Is much ufc«! ciiry is fo largo that the m.irs when 

( e t> l.tin,' nwuls, we /hail mention th it the cold, tha ftmrrfiuous pare of it Ve (epa- 
|ii lU > 1)1 }>iai!is of that iiutal tn.iy be more rated by parang it tl rou^h (ofl leather : this 
«.i i', . .j I' iH.dly ;atnatcJ ny applying contnin» a veiy fmail poittonof gold, Tin 
t'l II i.d ho. to tiC mercury, which ought remaining amalgam tms the confiftentas of 
diiu to b. picMo.iil/ he lied ull It begins to butter, and contains about onp part of fncr> 
ill..! c, .md 1 'y fliirina the n ixfure with an cury to two parts of gold* but U dearly as 
jioniod till the ^old dil<pp .irs, which will white as fflver. 
be vety fuon. ben the ^[uuniity of mec- 

aad 
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and ftony matters with which, tljcy vo mixed. Site Orks eif Gbi.«; and of 
SiLVBR. Thete amalgams are alfo idcd for fome kinds of gilding and fi}t)tri»g. 
See thde two words. The amalgam of filvcr , is allb employed for the Afhor 
Dianne , Arbor J>j ant.®. 

The amalgamation of all metals with mercery 1$ much, fficiliiated by hcaf. 
But the amalgam^ion of thole , metals whitdt unite difeultly with mercury can- 
not be effeibed without heat. -Tor this purpofe, the mercury ought to be 
heated till it begins to rile in vapors ; and tire metals of di^icult fulion, .vvliich 
we fuppofe to have*been previougy divided intd fmall parts, ought to be made 
red by fire, and quickly .triturated with the hot mercury. As to the metals 
which' melt before they become red, fuch asi tin and lead, it is fufiicient to meli 
them, a>^^^throw the mercury vpoh them, ftirring a little the mixture : and 
dips the>4Pl^am is madedn an inlfant. 

It would be very jlmprudent.to melt metals, which require a great heat for 
their fufion, as copp^, for.inlfance, and to. add mercury to this melted metal, 
with an intention to, make at* » becaule not only the greateft part of 

the mercury, would be diffipated in vapors before 'it could be united to the 
metal, but alfo becaiife there would be great danger of explofion from the 
mercury, which being a rarefiab)e and voUtile body, is capable, like all fueji 
bodies, of producing this efFcft, when they arb fuddcnly expofed to too great, 
heat. 

Mercury amalgamates dilHcultly with copper, more dilBcultly with reguJus of 
antimony, pot at all .jrith, iroB fij, nor, as Mr, Geliert lays, with C(jbalt. 
But with all the other thietals and lemi-met^s U may be eafily amalgamated. 

The amalgam of mercury with tin is much uled for covering one of the 
furfaccs of mirrors, and thus rendering them capable of rcprefencing images 
more fenfibly and pcrfedtly. Tinning ef Looking-Glasses. This amalgam 
is alfo uftd for the preparation of mercury-balls, intended to purify water. 

Balls (Mercurv). 

Bifmuth when amalgamated with mercury has the fingular property of lb 
attenuating lead added to this amalgam, that a great part of this metal may 
l>e patted through leather along with the mercury. Mr. Cramer adviiei, in 
order to make this experiment fuccecd, ; to melt the lead firll with the bilmuth, 
and to this mixture .tp add the mercury. He further fays, that if this amalgam 
be digefted fcvefal dajiS, the bifmuth will be, feparated, and, willJcave the atte- 
nuated lead united to ^e mercury. • . 

Kegulus of antiinqhy can, as was ,fi«<tabOve,- very di^ulidy, be united with 
mercury. Mr. G<^rt fays, that fo tpalee this fUbalgam. Jiicceed, the regukis 
ought to be put into hot mercury:, 'and the whole CQiiftere,q. with water. But 
that when the regulus ot aniimiipy haf prepared, by means of iron, or an 
alkaliiie ear^h, tnU. amtdgam be made much betfor, ,fo that the regulus 
ihali not lepstfatc, after ftandMJg ii^e:tmTie, fjm»m as it ufoajily does. 

(iV B|r.< Lcwm obrarytHii:^ mot m.^ury ad*- ddricg fbnws' days. This experiment did 
Here# .to, and coats • tbesod^ of ifoo p(#.ies tiJ.;t.Aieceed W'th me. Hence He infers, that 
ufed \for, the trituration .of itRuljg^SstiBOd tnercury is hop incapable of a(^'ng upon 
that a plate of tou^h Iron thby bei ftXiciei'itd iron, , 

brittle by keeping it Immerfed in hiercury 

- • " L z ' The 
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The a^nities metallic fubftances with mercury aie ^ 

GedSroy, in the < i^llowing order : gold, filver, leid, coppdr, ainc, rcgulus of 

^itimony... V. '■ ' ''. .' ■ .■' 

.According to Mr. Gdlcrt’s table, they ajfc, gold, filvCr, biftmith, zinc, tm, 
Iead< copper, ri^ulus of antiniony. , <> 

As the amdj^ms. of mercury are true allays .^of rtidalHi; iubfthtices, aH the 
general properties of allays are applicable to thciii. Sge Ati ay, 

XLIX. AMBER. .5efBjTUMiN. 

L. A M B E R G R I S E. Is a llibftance^ of a grey color, which moR 
diemilVs and naruralifts have claHed amongft bitumens, rather from its proper- 
ties and the principlcsAc yields by diflillation, than from any certain knowledge 
of its origin. For it does not appear that any truly folfil aanbM-gfU^Jfenown, 
and, that any is found in commerce, but what is procured froh^wti Indian 
ieas upon whicb it Boats; in the neighbourhood of the Molucca iHands. 

Mr. C'arthcufcr ^inks that ambergife ought certainly to be confidered as a 
bitumen and he is determined to this opinion from the ahalyles made of if 
by chemifts, and particularly by Neuman. From which analyfes it 

appears,' that the fame principles were obtained from ambergrife as from arnber, 
that is to fay, phlegm, a volatile acid, partly fluid and partly folid, oil, and a 
little coaly ntatter. 

BeGdes, ambergrife is nearly as ditHcultly fbluble as amber and other bitu- 
mens in different menfb'uums : but it differs from amber in this, that It is much 
foftcr, is not fmooth, nor is capable of taking: a polifb. Further, it h not 
rranfparent, and is capable of fufion. The heat of the hands a'orie is fufficient 
to ibiten it like wax. It allblcave.s rnuch Icfs coaly refidiuim than amber, after 
diftiliation. All thefe properties denote that ambeirgrifo is much more oily 
tJian amber. 

I'lre agreeable fmell of ambergrife renders it ufcful in perfumes. Mufk 
however is always joined with it, or fiibftituted for it j nor becapfe- mufk is 
cheaper, for it allb is very dear, but becaufe its frtjcll is greatly ftronger, and 
goes farther in the preparation of perfumes. 

Ambergrife is allb ufcful in medicine. It has the lame getf(ifal virtues as all 
the odoriferous lubftances, from die fpiricus rector or highly attenuated and 
volatile oil, which is the principlu of thtar fpieU, It enters into the coihpofition 
of many cordial, fodorific, and. alexiterial waters. It is aUblkid to be a venereal 
fliraulant. But its chief virtue confifls in its a^pfpathtodit; and leda'ive quaUties 
Binihr to thofe of mpfk and caftor, arid in its jppWer of rel^iving Certain hyfte- 
rital,. convulfivc, and other nervous It may be i^en Inwardly from 

:r*lf a grain to ten or twelve grains of . laiofe. , fbf, to* there can bo 
no rules about rcmc.dies^and di^af^l'of theSS'kkidsfti’'', _ ■ 

A M M Q N I A p (S A iL T)« , AH tiegiia^,- con^ofikj i^f'iiny 
acid'fattirated with; volatile alkali* nrj|iy.,l^eaH|ii 

isi moare e^eciaHy to fait i^dtihg 

-<he upion of' of comtmn f«t .w^t . [''AU thfe' bmeti 

ammoniac&l falt?i;.ire fpeeifi^ by |»rtkuiar ejutke^, as 
n^troui and ' ‘ fly. 

df ishe&'|ev«ral„ialts., ■' ", tV;';!'' ' - V.’V 

( All ammbiiiatfcai fairs have the ^tlef^l pfopefb'^ dflieubdl eekt^t^d: 
«f acids and alkalis. But they diBer from the oeutral &lts whole *baft$ ai^ 

'fixedi 
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;b^ ^ir more ,|>\j^ent: tafte, which proceeds from the lefe 
^KeAon of acl^s in generar with vbfotile alkali than with fixed alkali } in the 
jfecond 'place, by that lefs fixity, m the ammoniacal falts being fenii<v61atile, 
that is,: capable fiibliming to ascertain height, when expofed to a ftrong 
enough fire. This propel^ pniceeds imni the of their alkaline 

bafes. iaftly» ammont3caJ^ iyt^,are fufceptible ‘of d^^ompofition by many 
fubfianccs not capablc,pf pi'oducing the Tame efieft On neutral' falts whole bafes 
are fixed alkali } as we fliall fee by a more particular examination of the pro- 
perties of thefc falts. 

1 he rnoft generally known, and ufed ammoniacal fait is that which contains the 
acid of common fair. ,, 'I'lns fiilt, wheii very pure, is eery white, femitranfparent, 
capable of forming fe^erdike cryftals, or of fubliming in clofc veficls into a 
coi^ail liriated mafs.^;. 

Tfiis fait iS' cafily foloble in water. It" deli^uiafes into a litpior when expofed 
Ibme time to a inoift air. It is. one of the falts which produce the moft cold 
•during its folution in water. This generation of cold is ib miich as to fink the 
thermonheter eighteen or twenty .degrees, and even, more, according to the tem- 
perature of the atmpfi)here. , It appears that the hotter this temperature is, the 
greater cold iS gencfatjjd, which proceeds from the greater and quicker folobility 
of this fait in. warm than in cold water. Mr. GelJat [Mtteilurgic Chmijiry^ 
tom. I.} fiiys, that if any ginn or refih be boiled in water impregnated wirh fal 
ammoniac, .thefe fi>bftances will be dillblved in it. It is not furpnzing that gums 
fliould thus diflbived, confidering that water is their proper menftruum, But 
as pure water does not at all. attack refins, their folution in: Mr. Gclleri’s experi- 
ment muii proceed from the fill ammoniac, 

Sal ammoniac cannot be decoinpofed merely by the aflion of fire m dole vef- 
fels }* becaule it theri entirely ''fublimeS, as we have already obferved. To de- 
compofe it therefore, \vc mufb employ Ibme intermediate fubftance capable of 
difengaging either its acid or its alkali. 

The ackTs having, fijom their fcveral affinities, the f^mc relations to volatile al- 
kali as they have to fixed alkali, ( Sec Alkali Volatile) it follows that fat am- 
moniac ought to furnifh the fame phenom’ena of decompofition by the vitriolic 
and nitrous acids, as^cpmbipn.fait does. Theft* two acids then are capable ofde- 
cqmpofing fal ammoniac,' by feparating its acid, wlTich pafles alone in diftillation, 
and by uniting chemfelves with the volatile alkali, with which the firft forms a 
vitriolic ammoniacal lalt,. and the fecond a nitrous' ammoniacal ialt. 

It is proper to.' obfcrye upon the dfecompofioon of lal ammoniac by nitrous 
, acid, I . That tl^‘ marine j^cid does not rife fiftgly in diftillatbn, but is always ac- 
companied with jfi good deal .of qifrqiis acid, which rUes In cogfequcnce of its 
volatility, and, together vjrith the marine acid difengaged' from the lal ammoniac, 
forms m mff A, ' 2 . this operation great management, fiownels, 

„ and ptsca^Jdns.arc neceflary, -j^ticularly if fmoking ^irit of nitre be employed } 
l^Caufe th<; yiwors which pafs'arc rhoiie e)^arifiblei and left condenfiblc than the 
.. psofe'ytoor^ nitrous or of thbrnaridt 'acids, whiidi diflfcrencc dhdoubtedly 
|iwee<» f^rpm the reaftion df.,ti^ upon each other, ig. Thar it is 

yeiy neodSry tb aftehd cafefhlly to the fitc tbjWards the end of cKe .diftillation, 
aiidwhcn the matter remaining tif lbe retort begins to be dry*, becaufe it b a. 
oittous. ammocuacal fait, wb«£ has. the property of detopaUng alone, apd with 
• lutl« 
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link* Jieat. Pnidfence therefore requires rliat tlie diftillatioti he not pufoed to per- 
dry nefa. There Is fcarcely any operation an cheiriilfe’y fo liable to an explofion 
as this is. See AwwOsuac (Nitrous Sau). 

. Sal ammoniac is aHb capable of decoroporiuon by niany fubftancest whi^by by 
uniting with-hss acid, fet at liberty its yolat^e d%aii.' . . , , 

, Thcfe fuMalJees are calcareous eartiw, |^iicUUme, fixed alkalia*’^ari4 metallic 
matters. The rbdtb eflfential phenomena which**!thk fait exijibiis, when, treated by 
theic different matters* are the following ; 

If powdered fal ammoniac be mixed with twice its weight of ahy. calcareou.s 
earth, of cltalk for example, alio powdered,, and the mixture be diftilled with 
a proper apparatus, (5i?e Distiliation) alarge quantity of volatile alMli will 
pais into the receiver, in a concrete form, very wfitre and very beautiful, lining 
all theinfide of the receiver } and when the operation is over, we fball findip the 
retort a mafs containing all , the acid of the fa} ammoniac, engaged and retained in 
the calcareous earth.: if confequenrly this caput mortuym be lixiviated, in order 
to diflblve all its faffne part, we Ihall find that this llxivipm is impregnated with ,, 
much marine fait with cartJiy bafia. .Sec for tl»e properties of this fait Acid 
(Marine^, and Saj-t (.MARftta) with Earthy Basis., 

Til this operation a true, ilccomoofition happens of the fal ammoniac by the 
intervention of the calcareous cartn. Mr, Dunamel.feems to bavfe been thefirft, 
who difcovered and publiihcd this decpropofition. He has.obfaryed, tjiat.thc vo>- 
latiie alkali of the fal ammoniac, when it diffehgages»itfelf in this operation, car- 
ries off with it a part of the calcart'om Cjarth. We Ihall foon fee that it alfo. carries 
off part of other fubftances employed to dilcngagc it- 

Mr. Beaume,who has fi nee repeated this experiment with his ufoal accuracy, and 
in great quantities, has obferved, that a quantity of volatile alkali may be obtained 
by this diftiliation equal in weight to tlie fal ammoniac employed, a)tho' it be ’cer- 
tain, that there is nearly as much marine acid as volatile alkali contained in faj 
ammoniac, (k) \ . 

'1 his fait treated with quicklime is ftill more cafily deepmpofed than with un- 
calcined calcareous earth. To make this decompofition,. and U) obtain, tlie vo- 
luile alkali, powdered fal ammoniac muft be quickly mixed with tVv ice ■ its 
weight of quicklime, flaked by expofure to air, and ,t{|e mixture mufl: be quick- 
ly put into a great ftone-ware retort, to which a reoiwef mwft b« immeoiatcly 

{^) Mr. Duhamcl and other authors have have an infiahee of what oor author calls 
attributed this great eucreafe of wek’htgain- JfubU (Ifrr AfriNiTV ) the acid of 

cil by vol. uk alkali,- during its fepat'ation the kl ammoiiiac combining With tue earthy- 
fronMhe marine acid in the decompfititm of * part of the chalk, or wJm the falijiie part of 
fal aminoniat, by intervention of chalk, or the mild alkali, and fhe volatile adkall of fdl 
dth.-r' cakyirerrus earth, or mild iixed amnientae comblrrlng at thai fame time with, 
alk .: .. u> pan of the fubftance of earth, the fixable air of tito h'Nalk, or of the* ttilj^ 
cr !i.i;d alkali, being carried along with the alkali. Th^ thiakiklitiou of fixablf.W^o . 
xuiatilc alUli. The fub.ftancjs whi.eb vdla- the volafile alkali l|i' fufilcient to it* 
die alkali docs teceive from thefo itotccmC* weight equal to that of the .fal xmmod|ao 
(liate maucKs is not, us thfk authors Have embayed, appmf from Mr- Carepdim**' 
fuppofrtt, earthy, or allcaliiir, but is^ the fix- experiments. Which IheW, th'af more than, ' 
aWe air which is foparated from thtrrrt, when half of the weight of mild vblafHe ilfcali ja 
they coinhine .%viib tne acid of the {HI om- fixahle air. AfR-.-lFritAlBEB),, and Ac- 
moaiac. In this opewitjon, tiieitfbre, we Kait pVo&ATn.Bl. 

“ . luted 
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hited, DfsT ILLATION, of the tjuickUme wpon taefal ammo, 

niac is lb quick, that a goodf deaii bf’^ol^tile alkali is difcngage.i as ibon as the 
two matters are mixed together, , which the ppprarjor to take care not to 

expofe himfelf to breatiws thc'vapbw, ’ titc keai rhuft aViib be aturnded to in this 
diitiilation, particularly at the jxgmiungij, hecaiifc then K^is perlbrmed almoft 
without lire. , ■ '''••>•:• 

It is very remarkable that volatile alkali, obtained by imervention of quick- 
lime, never is, nor ciin be, in a concrete form,- by any method. It is always 
liquid, and is called volatile fpirit of fal 'ammcniac. It is . evident that it i.s by 
means of the water contained to 4 quantity in .the flaked lime, arwl in which 
the volatile alkali is diflblVecl, That it thm appears in a liquid ftatcj but it is cer 
tain thaj ifhis laline matter ib Arpngly adheres to this water, that it cannot be fepa- 
rated without forac intermediate fubitance i and that, on the other fide, tin's fairo 
waterisfo ncccltafy ro its feparation from the marine acid by die intervcmica 
of the lime, that Mr. Duhamel could not obtain volatile aljcali by trying to c’.e- 
*compofe fal ammoniac with quicklime in the date it is in when newly caldnei.1, 
and flill' hot from the kiln, rfnd'Cohfequently perfedly dry. (1) 

This volatile alkali, although it be diffuftd in much water, is ftill more adUte 
and more penetrating than that which is obtained tor the iiuervention of other 
lubftances in a dry and concrete ftate. Mr. Bcaume has obferved, that the vola- 
tile ^iri« 6f fal ammoniac made with quicklime, when poured into a foludon of 
any lalt with earthy bafis, does not produce the'J'ame effeA's as the fame alkali of 
falanrttjbmac which has been dUengaged by calcareous earths or fixed alkalfs, and 
which may ^Iways be, procured In a concrete ftate j as this latter volatile alkali 
cafily deco^pbfes tbele lkh.s with earthy bafcs, and occafions a copious white pre- 
cipitate to ^all from their folmions, while the former does not appear to produce 
any efiiffit, but only occafions a>cry light whitifh cloud, (m) 

Thefe differences prove that a fingular afteration is produced upon volatile al- 
kali by quicklime 1 and this alteration is probably caufed by the qu ekiime* de- 
priving J« of part of its»inflanimabk principle by help of which it icetus crykr.i- 
lizable, and cUnfequently by a partial dccompoCtion pf it. Another phenome- 
non, no I^fs irbpdhaht, fupports this opinion j which is, that if volatile fpirit oi' 
fal ammoniac "be 'freqditotljfdiftilled from new quicklime each time, wenvaycalily 
percciiNe, that there is a confiderable quantity of it entirely decompofed l^y each 

(/) The volatile alkali obtained by this refpefi ; that in this procefs the volatile al- 
procc& is -cauftic OT uncomb ned with, fix- kaH receives Water, and in the former it 
able air, and is theirefoic, aa we have obfer- receives fixable , air, from the calcareous 
ved mtder Hie atti<i:le VoLAtriW 'ALKAtit,; ' earth,. , 

always In a liquid (fate, This.l^uwl volatile ■ . (iwj Caufiic or uhcombioed volatile alltrii 
alkali may alfo be detained by employing; does not. precipitate edlcarebiis earths from 
cauftic fixed, allwdi injfiead of the ^oicklfine, acids ; becaule its power of combioation vrii'.i 
From Mr. DuhawsFlifxpermjcBTjWfentibrfcd’ aqids does not feem to be ftrongcr than tlut 
to ;^tb%‘text, by l^hkh he.fpuhd vototile of diofe earths ' But mild Vol**^*® alk-'li a6s 
cptod obf upon iaits with bafestof calcai-e'ous earth, l-y 

'■ water was C 0 icabtoed.wito'',to*<'flh-ick\ what' hnr'.ao-ihcfr. tall* doubi'e'a-^ni'ty ; ihar. 
lime, it appears probiblb, *bat this bpEra,lfi<^ft i$i 'its - {flfcalTpe' 'part* combines with the acid 
..alfo Is an inflance'Of • t>ftbo5e falts, while to fixable aircombiucv 

feridg,on!y from the forindt OpetociOnvin this tha cahto.eous:ca.i dH 
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difl. illation 1 and that, on the other fide, if, as Mr. Duhamel did, we lixiviate 
quicklime in a large quantity of water, till it makes no longer cream of 
lime, nor has the properties of quicklime; and if the lime thus decakined, 
and reduced to the ftale of mere calcareous etinlj, be employed for the dccornpo- 
fition of fal ammoniac, wcfhall then obtain a concrete volatile alkali, as if a cal- 
careous earth had been ufed, which had never been calcined. See Quick- 
lime. (n) 

When fal ammoniac is dccompofed by the intervention of quicklime, in the 
retort is found a faline earthy matter; that is, a part of the quicklime above what 
was necelTary for the dccompofition, and another part faturated with the acid of 
fal ammoniac, and forming a fort of fsa-falt with earthy bafis, which feems to be 
fimilar to that fait formed by uniting marine acid with an unralcincd ca'careous 
earth, but which ought to differ from it in many refpedts, and particularly^ by a 
ftrongcr adliefion of the acid to the quicklime, (d) This fait, when dry, is called 
improperly _fixed fal ammoniac^ and when dcliquiated into a liquor, it is called cil 
of lime, or liquid fhsU. 

Fixed alkali, either vegetable or mineral, eafily decompofes fal ammoniac, and 
feparates from it by diftillation the voLitile alkali in a concrete Hate, if there be 
little or no water in thei’e matters : but if thefc matters contain water, or if water 
be defigncdly added, the alkali, which is more volatile than the water, paflirs 
lirft, partly in a concrete fiatc, then the water which fifes difiblves it wholly or 
partly, according to the qu.'tntity of water, and it is thus reduced to a liquid 
Itate. Mr. Duhamel oblervcs, that in this diftillation alfo the volatile alkali 
carries off with it a portion of the fixed alkali which is employed to difengage 

it- . 

The fait remaining in the retort after this diftillation is common fait, entirely 
fimilar to ordinary lea-lalt, if the fixed alkali employed was the mineral alkali; 
and fimilar to regenerated fea-l'alt, or felt of Sylvius, if the vegetable fixed alkali 
was employed. AVs Salt (Common';. 

Moft mera lie lubftancts alio act u^on fal ammonias, and are capable of de- 
compufing it. 

Silver, copper, iron, tin', lead, and mercury, well mixed with this felr, and 
cliftitkd togetiier, difengage its volatile alkali. 1 he femimctals allb produce the 
lame effedt. After the riiliijlauon is finifhed, the metal is found cohibmeil with 
the .'icid of fal ammoniac. This filver breomes lum cornea^ and lead becomes 
flumhm; corneum. In ihis manner Mr. Margraaf prepared h\z plumbum cerneum 
wli ch he employed in Ids operation for phorphorus. See FtVMnuM Corneum % 
c'd Phosphorus. 

remarkable thing occurs in this decompofition eff fid ammoniac hy lead, for 
vihich Mr. Margraaf requites a calx of kad, fuch as rniinium, rather than lead 

(n) Mr. Duhamel evidently reduced bis fame as the fait foritied fay unking mar infs 
quicklime to tniid cakdteous earth, that is, acid with uncalciited cs^eareoua. earihi: for 
combined it with fixable air} we need not, the acid, uni.titi|g with uniCidcioC^ 
iberefore, wonder that the volatile alkali earth, deprives it ofUs %able aii;, 

which he obtained was alfo mild, or com- doccs it to the fantie ftatc as tlie calcincii 

billed w^ith that air. earth, or quicklime ts in. 

(c) The fJt formed by decompofing fal (p) See the note (i). 

annnoniac with quicklime is precii'ely the 

, . itfclf 
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for the convenicncjr of , the mixture; which is, that the volatile alkali 
which paffca over in the diftiilation,. altho’ very llrong and much dephlegmatal, 
is always in a liquid or Jtluor ftate, whioh Ihews, tlut upon this occafion, as in 
many others, metallic calces produce the fame efFe£t as quicklime. 

As to mercury, it very certaiqiy decompofe^ fil, ammoniac, .and feparatcs its 
volatile alkali. But if more fal ammoniac was added than the ^rcury can do- 
compofe, this undecohapofed jj^rt of the fait remains united ^gith the combination 
of marine acid with mercury, atid cannot by cryftallization or fublimation be lt‘- 
parated from thence. This .fadt has been afccrtain.ed by Mr. Macquer; of v/hich 
a detail is given in his Memoir pj^n the Count de la Car aye's Tincture of Mercury y 
printed in the colle^ion of the Academy of Sciences in the year 17/; 5. 

Junker lays, that regulus of .antimony treated with fal ammoniac dilengagc.s 
the volatile alkali, and is converted into butter of antimony. 

It is proper to obferve on this occafion, of the decompofition offal ammoniac by 
earthy and metallic fubftances, which unite with its acid and diibngage its volatile 
alkali, that as the volatile alkali thus difengaged is capable of leparating in its 
turn all thefe lame fubftances united ;to an. acid,, and even to the marine acid, 
there leems to be fomething contradictory in the alhaities of volatile alkali, and 
of carthy and metallic fubftances. Mr. Baron, in his Memoir upon Borax, and 
Mr. Macquer, in his Elements of Practical Chemiftry, explain thefe efieCts in a 
plaufible maaner, by the great difference of the fixity and volatility of thefe fub- 
ftances. It appears nevertheleis that the fubjeCt is - ftill Ibmewhat obfeure, and 
requires amqr^ particular, examination. 

If, inftead qf mixing with I*I ammoniac fulficient quantities of copper, iron, 
and even of moft other metals, and with proper circumftances for the tlecompo- 
iuion, thefe metals were employed in a Imaller quantity, and that the heat was 
immediately raifed fufficiently intenfe for fublimation, the fal ammoniac would 
then be obtained fublimed,, or flowers of ondecompofed fal ammoniac would be 
railed, containing fomc part of the metals. By this method chemical prepara- 
tion.s or medicines are made, which are named ftom the metals employed. Thus 
flowers of lal ammoniac impregnated with copper are called ens veneris ; thofe 
impregnated with iron, are csuled martial flowers of fal ammoniac^ or marital 
flowers, at ens martis, thefe words. 

I hcre are alio other properties of fal ammoniac which ought to be mentioned 
here. 

This is one of thofe fahs which are foluble in fpirit of wine. Mr. Macquer, in 
the above quoted paemoir,,has determined that thirty-two parts of well recti- 
fied fpirit of wine are heceffary for the folution of one part of fal ammouiac. 

Sal ammoniac aCls confidcrably. on mercury fublimate corrofive. It diflblves 
this ialt add unites with it, and occafions no decompofition to either of the falts. 
From the union of thefe two felts, a mixed felt is produced which chemifts have 
called Salt Mlembrotb. - See this word. ■, 

Sal-ammoniac ia employed advaint^^Oiufly in many arts. It is particularly ufe- 
fiil in the tinning, df coppcr*nd iron. | See Tinning. It is alfo employed in the 
fuflon of gold ; becaufe it has been bbferved to. exalt and heighten the color of 
that metal. 

If fal ammoniac be treated wth nitre in a cmcible, and with a red hear, the 
nitre is obferved to deflagrate to a certain point. This pl^nomenon proceeds 
. ' M from 
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from die ihflammable matter v/liich enters into tlie compofition of the volatile 
V/Jjich is the bafis of the lal ammopiac. It is alfo this fame inflammable 
principle v/hith produces ih'e good efledts of fal ammoniac in the tinning of 
metals. 

Sal ammoniac is found ready formed in ybljanbs, or in their neighbourhood. 
It is called native fed ammoniac but it is in too f^iall quafntity to turnilh the de- 
mands of artiflrs. l%e fal ammoniac Ibid in commerce is niaife in great manufac- 
toiicr, ior this purpofe. 

The ir.ctlrj'-l of manufnibiiring fal ammoniac was long unknown. Mr. Le 
M.iire and Mr. Granger were the fli'ft who explained rhe procefs, in very cir- 
cumftantial mtmoirs upon this fubje^t cornmunicared to thr Academy of Sciences. 
An extract of thefc memoirs may be found in Mr. Macquer’s Elements of Prac- 
tical Chemlftryi for which tealbn, we will only briefly mcnticHi', that in Egypt, 
where nvjil: of the lal ammoniac is made which is in commerce; fbbt is cmployecl 
for this purpolc, which is protluced by burning the dbng of cows and camels, 
■ft^hich ate the ordinary fuels of that country. This foot is put into large glafs 
vellels arranged near each othe.- in oblbng mhiaces. The fire is raifed gradually, 
that all the volatile pfmciple.s of the foot m!iy bedt'iven off; then the fire isen- 
creafed towards the end, by whioh the lat ammoniac is fublimed, the matemis of 
wiiich were contained in the foot ; the glafs VelTels are then broken to get out rhe 
loaves of fal airtmoniac, v/hich are formed upon the upper interior parts of rhe 
glafs veffl'Is, 'I'hele loaves or cakes, as they are found at the of druggifts, 
v/eigh from three to five or .fix pounds. They arc' more or lefs blackened by a 
«p.i.intity of fuliginous or footy matter, vrliich rifes with the fal ammoniac in the 
lubl,maciun. See Soot. '■ , ' 

.S.ii asnmoniac m.ty bc purlfibd from this extraneous matter by the nteans com- 
m ml y employed for the purification of falts, that is, by diffolving in water, lii- 
rr.uing, cry(fal!i/.ing, and by fubliming 'a fecond time, if this flioald be thought 
nocclTary: a fal ammoniac is tlien bbfai’ne^ perfif^lfy white and pure. Sal ain- 
nvj.fiac may be made by combining marine, acid to th€ point of faioration with 
y<d-.(alt: .ilkaH, obtained from the diftiUatlon of Miimal or vegetable ftfbftanc'es, 
and by filtrating, cryftalliaing, and fublimhig the faline matters thus combint'd. 
But lUis fal ammoniac wutild cofl more than the p'ffceit is generally fold for. Al- 
thougli the volatile alkali u fed for this prdeefs, foM or Uqdid, be very impure 
and intpregnated with- much cmpyreuraalic oil, froni which it is difficult to pu- 
rify it, yet the fal ammoni.tc obtained from it f^ .this rnethod is very pure and 
bccaufl- the volatile alkali, when it combines with an add, feparares ic- 
ic* from allilie fuperabundont oil with which it yrJbXt firftwffibined : hence- the 
• ;ank alkali obtained by decoinpofift^ fil anfmhnt^ is betid dlfrngygcd from 
,.iJ fuperabundantbiiy niatter th.m wbaHs pbdinc'd % ahy dthd ibdhod. But 
we nuifl; obferye, that, the voTladle alkali obtained from, ammoniac, always 
carrie s off widi it fome of the fnbftapccenilJipyexi for the t^cOmpofiadi. 'f'his 
chcujnilanCv* tmift produce diSfefent effi:^5 in clietnital experimimts; to vyhich* 
sittention ougiit to DC given, ‘ . , ' , 'I ' ' ■ ■ - 

(«;) 'Po the abavQ -rtie’e \vc fhajl add; repeated fublimatlont, that .it rerndiAs half 
1. Sal aina'ioninc rc'quiri;s four times its flui-d at tKc’bottonSi' of the fuhltafirg ’velTcI ; 
ejuantity of water to dilTolvc ifi that liquid, and when fal «ninon>ac was repeatedly fub- 
■J, its voiatiiity is diminifhed fo much by limed together with mercury ebrrofive fiibli- 

■ * mate^ 
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LII. A M M O N I A C A L S A L T (V I T 2 ^ I O L I C). Tlh U r ni-.i 

tral fait coinpofed of vitriolic acid fat.urated by volatile lulaii. 

Thb fak may be made, by fcveral different ojcrhods. 

1. By combining vitriolic acid with dilengaged volatile alkali. 

2. By dccompofmg fal ammoniac by viuicdic apid in Glauber’s manner. If 

this latter method be ufed, a^marihe acid iS jObtainckl by dilUllarion, iVrong iii 
proportion to the cpfjcentratiba of the vitriolic acid employed-, and in the rciuii 
the vitriolic ammoniacal fait remains, which called his fccrcl fal cm- 

moniac. 

3. By decompofing all vitriolic felts with earthy or metallic bales, by me. ii< 
of volatile alkali. &<r Alkau CVoL/iTii.a). 

This felt has the properties of fel ammoniac, with the differences depending 
on their different acids. Jt is femi-yqlatilej it may be entirely fublimed; it casr- 
not be decompolcd in clofe veflels without Ibmc internaediate fubftance •, it has a 
lharp tafce ; it eafily diffblves in water ; and is fufcepfible of clyftallization. This 
anunoniacal .fek is not ufed in arts or in medicine. Glauber attributes many 
wonderful properties to it, which it certainly does not, fo , eminently at lead", 
poflefs. 

LlII. A M M O N I A C S A L T (N I T R 9 U S). This felt is compoftd 
of nitrous acid feturated with volatile alkali. It is found in , earths, or plaliers 
where nitrous ^ckj is generated, when theie earths have imbibed a lufficientqunn 
tity. of putrid animal OjTV^etablc fubftanccs to fumiflr volatile alkali 10 tlie ge- 
nerating. pitrOus acid. ^ . 

Nitrous -ammoniacalfalt-niay be made,, as the vitriolic, by three method i : 

1 . By combining to the point of fetufation nitrous acid with volatile alkali. 

a. By decompofing fal amnioroac by ntcansbf nitrous acid; 

3. By decomptifing nitrous falts with earthy or metallic bafes, by means of 
volatile alkali. See At-KAti (Vot-ATiLB}. 

Nitrous ammoniacal felt has a very pungent taffe ; is foluble in water ; capable 
of forming beautiful ;ii«edle-like cryftals, like thofe cf ordinary nitre. 

This felt has the lingular property of detonating alone, wlnn txpoft d to a cer- 
tain degree of heat,, and' wirifout the pecclfity of addition, as in ordinary nitre, of 
inflammable matter, it feems even to inflame vvith lels heat chan nitre mixed 
with inflammable matter .does. 

This property, proceeds,. from the phlogifton or inflammatfle matter which 
enters as a, principle into, the coropofition of thq volatile alkaline bafis of this lair. 
This, property .alfpi furwiihes a decifivc proof dif the cxiftence of this inflammable 
matter in volatile alkali. 

This infiammafaility of nitrous ammoniac^ felt ttfjder^s it incapable of fubli- 
mation, kke the other ammoni^al- felts, as an explofion would certainly happen 

mate,, and the rCfijlttUiii. of each preecding that a fmall quantity of fal ammoniac may 
ppemtion mixed, with the. Re produced by difliilihg fea-falt with char- 
whoic matter became' quite flxhd fk^he fire, cO^l or with or by ^iftllling marine 

and would no, Jongtr rife frotn the bottom of acid with Armenian bole, 5. The fame 
the Kkfs*. Netimai:. 2^ The degree of heat ' author ,a'fiirins, that the inflammability of 
necelBiry bOi yoIatilize fal . amthoniaC'Es a little ' ftilphur is deftroyed by fubliming it w'itli 
below that of ignition, iwarly ,t.he;;fatnc ' tWioe its quantity of fal ammoniac, 
with- which lead i$ melted. 4. Pott fays# - 

' 'M 2 ■ • - *’ t. ■■ i.t 



ANA 


84 

in the operation. Chemills do not feem to have examined particularly the pro- 
perties of this fait } neither is it ufed in arts or in medicine. If this curious fait 
were to be more particularly examined^ the operator would need the greateH; cir- 
cumfpedtion to avoid explolions. 

LIV. AMMON lACAL S AtT <'^EGETABLE), This name 
is given to all neutral faks formed by combinduons of volatile alkali with vege- 
table acids. But theie Talcs are hitherto little known, although they< delerve to 
be examined. 'That faline combination formed by volatile alkidi and vinegar is 
called Spirit of A£»dererus. 

LV. AMMONIACAL S ALT tANI M AL). As the fat of ani- 
mals contains much acid^ (£» Fat) an ammohiacal (^t might be ftn-med by com- 
bining this acid with volatile alkali, which might be properly called animal am- 
moniacal fait. But this combination has hot yet been made, . or examined. 

Laftly, the phofpboric lal^ or native fait of urine, belongs Co the dais dF am- 
moniacal falts-, and as its acid appears to be peculiady ^^mai, it would allb be 
in this lenfe a true animal ammoniacal fait. See SaL^ (Fusible) of Ubine. 
LVI. AMMMONI AC (FIXED), fr; 

LVII. AMMONIAC (GUM), (j; 

LVIII. A M E T H Y S T. (/; 

LlX. A M I A N T H U S.) ('w; 

. LX. ANALYSIS. Chemifts underftahd by the word Bnalylis, the de- 
compofition of a body, or the leparation of the principles and conftituent parts 
of a compound fubkance. ♦ 

Chemillry furniflies feveral means for the decompolidon of bodies.. Thefc 
means are all founded on the difierenccs of the properties belonging to the dif- 
ferent principles of which the body to be analyfctl is* compofed.. Thus, fw ex- 
ample. if a body be com poled of leveral principldf, Ibriie of which have a great, 
and orhers a moderate degree of volatility, ahdykltiy, others are fixed, its moft 
volatile parts may be firlt leparatcd» by a graduated heat, in difiilling velTels, 
and then the parts which are next in vdlatility will pals*G^r in diftillation ; and 
ladly, thofe parts wliich are fixed, and capable of refiftitig the affion of fire, will 
remain at the bottom of the veflcl. As this analyfis cahilot be made but by 
means of fire, it is called the Analfjti by fire. 

( r ) Fixed Ammoniac is a name given and is probably only a eofored quarts 
to the. rcAduum formed by d^-cumpofing fal crySal, \ This ftone may be ihrftated by 
ammoniac with a calcareous earth, ft is addin^hl a fiiCtof eightpaits of 

a fait compofed of that earth and marine witl. magnolia and one psM of zafixe. 

:'<vSalt ^Marine) with Basis ^CalCa- ■ -'(«) *Amu amtIBUS. iflhe Itghuft and ibfieft. 
BEous Earth; , .of.allilhnes, It .cemmU of fibres pBrallel or 

(j) Gom Ammoniac is a gum reCn, . interwove, th. lk^ible, that doth has: been 
from an ounce of which fix drains may be., formed of lksm* Fy.:-* ftrong,, heat ' it is 
diilbivcd by fpirit of. wine, or fix draws two whiteBi!HJ,,'hiudeiii(id, 10 as' to bA capt^ of 
icriiples and a half may be difiblved by Wa- ^riking^fire* tirhh fted, and imiddred‘|fijtt!c. 

t^-. NnutmU. ‘ Itfaas'g^aejrally bwn. confided as:‘.'tiUfffib]e 

(f) Amethvst. This is a violet-^color- .by fim i -but Mr^.D’Arcet;i ip'y: jii^mqiriof 
ed, frequently yellowilh or ceddifii, petliidd the French Acaidl^y f<w the.yenr ' isfi^ af- 
gem, the ieventh in degree of hardnefs feoitt- ^firm^-thaU ^ Violent tabued 

diamonds, fuiible by firr, which aifo def- '-.fird.- it is fuwlei, a,iid that it fimns k black 
troys its color. It is found amongfi glEfs. This fttme iiinfidttHd by abidk'. 

* '■' ' k 
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It is proper to obf^rve, that this pietliod of analyfing does not fuccceJ equally 
well upon all bodies, and that it is. yeryr imperfedt upo* ibmc bodies, which be - 
ing compofed of principles of very dilFcrent degrees of volatility, might fccm we ll 
adapted to it. This particularly happens when the principles of liiblbncesana- 
Jyfed by this method have a great . adhclion with each other-, becauie in biis 
cafe a volatile principle drags alopg wkh it a portion of the Cxed prxncipL-, which 
would never have been raifed by? the degree of heat employed without this adht- 
fion, and as it were,; participatiem of the volatility of the former to t he latter. Fre- 
quently, therefore, the principles obrtined by this method of analy fis are in part ftill 
wnited with each other, and are far from the proper degree of purity. In this 
cafe it is neceflary to have recdufie, to new dilbllatioris, rcailications, and ixuri- 
ficatibns, to obtain them fuiEckntly' pure and feparated from ea'-h other. Tliis 
inconvenience particularly attends the analyfes by fire of moft animal and vege- 
table fubltanpss, in which analyfes very volatile acids and alkalis arc often itro- 
cured, (till united with much fuperfiuous Heavy oil. The bell method of avoid- 
ing this inconvenience, or at leatt of diminilhing it as much aspoflible, is to mn- 
nage very carefully the fire j for it is evident that-a too ft'rong fire would readily . 
confound all the principles of the fobftance to be analyfed. 

A lecond no left important remark concerning the analylls by fire, is, that 
by this method the frexim^e principles of very compound bodies, fuch as moft 
vegetables, cannot be;obtained4r becaufe thefe proximate principles being thern- 
felyps veif . compound, and qf a delicate robeture, cannot, for the moft part, I'up- 
port the adion of fire without a total or partial decompofition i or, at l^ift, with- 
out reedving fuch , Cprifideirable alterations that they can no longer be known. 
This inconvenience attends thofe proximate principles which ve not pof- 

feffed of great volatility, as vw-may lee from the example of miUl and fat oils , of 
guinmy^ refiribus, faponaceow, and extradlive parts of vegetables. Thefe 
principles cannot ever be procured by' diftiilation foch as they were in th.c 
plant. 

Thefe. inconveniences h^ve induced chemifts^ particularly the modern, to 
fearch for other methqds of decompqfing bodies, and fcpararing their princiolcs.. 

‘ They have found dne picthod which wonderfully fupplies m many cafes* the 
defefts of the analyfis by fire. 

This fecond method of dccompofing bodies is founded on the different degrees 
of folubility in moft which the different principles poflefs; I'hus 

when a body.is compounded of fevcral iubftaiTces j one of which, for inftance, is 
foluWe only,by -fpirit, of wine, a fecond is fiddble only by water, and a third is 
foluhle only by c^erj th^fe fobftafices may he very .eafily feparated. from, each 
-Other, by fobmitting -foCccffively the compound bot^ toi the adtbn of thefe mcn- 
ftriiuras, each of Wmch diffolves that particular fubftahce to which it has an al- 
finity, and fromsi which it may be afterwards cafily leparated. This, method of 
analyfis is excell^rit to feparjite without any fenfible alteration the gfcateft part o.^■ 
tbq proximaie i^inciples bf .ye^tables, and to obtain them as tliey exift in the 
ffianti ' If, for inftance, a. v^t^blc natter enntaia gum, refiny and an oil (>r 
oily coiltftction hof tblirbk in, iprit of wine; wc.may firft deprive it by water of 
k$ y^hich may afterwards be obtained in their 

by evaptMution (rf the. water *, then, by applying fto this vc- 
ipim, of y#me, its rcfmous parts 5 and lf.ftb% v.e. 

’ . may. 
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may. by treatiii" it with ether, fcparate its oily part, which coukl not be tliiTolved 
the v/ater or the Ipirit of wine. It is afterwards cafy to obtain the lubilanccs cif- 
ic)ived by the cth'or and Ipiric of wine, pure and free from their nienftruum.s 
eirhe r by evaporation, or by addition of much water, which leparates the oily and 
refi nous parts. iSVr Spirit ^ Wiwe, and Ethier. 

As this method of feparating the principles of bddies is folely founded on the 
;.\5lio!i of menflruunis, this kind of antilyfis has been called Analysis by Mkn- 

STP.UUMS. 

Wliat has been laid on this fubjeiSt is fufficientto make its ^reat utility appear. 
We may add, that in fome cafes this is the Only analyfis which can be applied, 
and by which aperfeft and compleat reparation can be effected. If, for example, 
the body to be analykd confiils of two fubftances which equally reiift the aftion 
of fire, as gold and filver, it is evident that thefe two fubffances cannot belfcpa- 
rated froiir eac h ether but by means Of a menftruum which can only diflblve on^ 
of them. Thus, by expofing a mafs compofed of gold wd filver^to aquare^a, 
which difMves the gold only, or to nitrous add, which diffolves only the filver, 
the icparation of theie two metals may be effe£led. The operation called Part- 
i;t" ought then tq be confidcred as the true analyfis by menftruums. See 
Parting. 

We may fay the fame of all decompofitions and precipitations which are made 
in nnmbcritfs chemical operations by intermediate fubftances, either by the humid 
method, or by the dry, in different fufions. In all thcle cafes, the intermediate 
fubftance employed effefts the precipitation or feparatipnof the body Intended- 
to be Icparated, by really diflRjiving another body which the former was united. 
Thus tne analyfi.s by menftruums is at Icaft of as extenfiye utility as the analyfis 
by fire, fince it takes place in almofl)<!all the operations of ehemiftry. 

It is true, that in many cafes the analyfis by mdiftnmms, as Well as that by 
fire, is incomplete. This inconvenience happen^ when there is in the compound 
body to be analyfed fome intermediate fubftance, by means of which the men- 
flruuin is rendered capable offSCling upon fome of the pritftiplcs, which it ouglit 
rot to do, in order to have a complete and perfeft reparation. But tfiefe incon- 
veniences may be prevented or repaired. 

Freciucntly it is ncceffary, in order to make a peihfeft analyfis 'of bodies, to 
unite tiicfc two met hoc’s by fire and by menftruums : the One may be ma.de to aP- 
fift the other ; and from thefe combined %ieans a Uecompofition refults much 
iTiore pcrp.cl:, and more accurate, than could liave been obtained by either of 
ihem fi]v*rartiy. If, for inftance, we intended tq feparate from fpivit of wine 
lupc rabundant quantities of oil and water which arc ^herj^y ufiitcd with it, we 
otif’i' , ihftead of diftilling it alone, to iwx with it iome 'f^ed ^ali, otyety diy 
f. I'.y matter, and then to proceed to thc ’difiil^on : fhtife alkaline or eanhy 
fubftances aiding Vpo*’ oil and water will retain' and fix t^Kfro} by which means 
the fpiiit of wine isiilloweft torile much purer in cliftillaBo^ , ^ 

We Iliall fay nothing more here upon anafyfts in general. Thi* isdb 

extenfive, that to make particular appliratbns of it, we'llwjtdd^^l^ obl|^^.to 
confitler all the objeds in chemiftry. Tht^ who know the 
tipks w ill ea illy apply thefe to patucular, operations j and ^^qd^ls t^Oulil 
be ihr.iguing and ulcltfs to others. It is hevei^clcfs proper to rnchu^ the ge- 

' m-9.1 
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ncral ariicks wliieh arc related to this. See Decomposition, DiSTiLLj^kTiON^ 
Sublimation, PiiEciriTATioN, ErcrrvACTioN, Sulltion. 

LXL A N G R L I C A, (w) 

LXII. A N I M A L. {X) 

LX II I. A N I M E. 0) 

I.X 1 V. ANISE, (%) 

LXV. A N N O T T p. 

LXVL A N T I M O N Y. Antimony is a mineral of a metallic, fliining,, 
leaden color, the maflrs of which have no tie terminate figure, but are coinpolul 
of long, brittle, parallel needles. It is compoibd of a Icuiirnetallic fubilance 
called its rcgulus^ united with fulphur, as moll metallic fubftanccs are in ilicir 
mineral ftate. . . ^ 

There are two kihds ofantimony, namely, that which is called native or mi)u:rei\ 
and is in the fame ftate as when it is dug out of the earth •, i nd fufed nnthmny^ ib 
named, bccaUfe it been ad fuied in order to feparate it IVomadhu ini^ 
Hones and earths. This operation,, which ought rather to be called liquation tlia:i 
fufion, confidcring thefe words in their metaliurgic fcnfe,is made in great pei fefli :\\ 
upon the grounds w^henCe antimony is dug. llieprocefs is very fiir.plc and eaiy. 
It confiftsin placing the mineral in eattlien pots» pierced in their bottoms with iin nil 
holes. Thefepotsaro placed in a furnace,, where they receive the neceffary heat for 
the fufion of^ tlie antmiony. As it is very fufible, (for It melts before it is red ) 
this degree of heat is. much lefs than is neceffary f^r.the fufion of the cart!. y itixi 
ftony matters mixed with it. The antimony thus melted runs through ihchK>h.s 
at the bottom of thd poi;$, and ij& received in other pots placed below, and e’e- 
fended from the heat as much as is poffible. The antimony is allovved to cool 
and fix in rhefe receivers, from which ity^refore takes its form of cakes, m 
which it is fold. Thc countries which moft antimony arc Hungary ant 

Auvergne, whence the names and Aiivergne antimeny. /inr 

timony is allb found in other countries, and in different forms; upon viiuch i'uiv- 
jed confuk the articlc^pKE <?/ Antimony, 


(w) Angelica. The root af this plant 
contains an cfii^jni^loih. and a rej&nous mat- 
ter, Netmian, 

{.v» Animal Kincdom. Kingdom. 
(y) Anime, accorjin;; to Neuman, h * 
rcfin totally ibluhJc in fpirit of wine. It is 
called improperly gt4m anitne. Other authors 
mention two iuhiiances to \vhich this name 
U giver^one of which is. htought fro?n. 

Hindis idthous : die other ifc brought from 
Brafil, and is fimUarhisppeaVancc aridin- 
folubility in fpJrit of wine, or in w^ater, to 
the fubllance called All -the ahime 

which is to be found in fiiops of druggiHi? is 
of this latter kindi and if it docs hot jiitoceed 

from the fame tree as gum copah jsTcarctly 

diftinguifhable frem it* 

(a) Anise. The outer thin' of the 
feeds of this plant contains, m dlejyifcjaJ 


and the kernel itftdf contains an inodoroi:?^ 
infipid, expredtbie oil. 

' (<1} Annv-TTO is a red cxtrach,.J I v 
infidioii in wat^’r, and tei-r.-iitation frt'in 
pdJicIes of the feeds of an American 
To water this tnafs gives only a pale breuj)- 
ilh-ycflow erdor, and is very little It.lulJv in 
ihr\t liquid,* .It readily dilA)lvt’.s in fpirit < f 
wine, and givc^^^af bright orange color : h;jn e 
it is ureful as ah ingredient in yarni/hes and 
LcquCTs, By iilic.’.hnc fdts i* h rendered lo- 
l|thk In water, wiihour inty ^change p'i;dii-“ 
ced upon its color. Wool and lilk boded 
.in this fohuion acquire a *dfep,' but not dn- 
rabie ora.Tlfj;e dye. its color is not chtm/rd 
•by ^tluni or by acicLs; but Ls diuharged y 
foaps, and defiroyed by expofure to air- It 
is faid to be anantidotvto tkcpoii uoui juice 
of manioc., or 
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As many remedies of great confequence are prepared from antimony, and 
as alchemilts have fuppofed it elTential to the great work, a very great number 
(if chemical operations have been made upon this mihefa), the refults of 
which are diftinguilhed by particular names. We ihall here give a fummary 
account of thefe operations, and ihall make references for the particular details 
and explanations. * ^ * ‘ 

The metallic part of antimony i$ difengaged from its fulphur by feveral 
methods. The firft and limpleft is torrefamon, commphly called CalFtmtion 
of Antimony. It confifts in expofmg crude antimony, gro0y powdered, in a flat 
and fhallow earthen veflel, to the action of m. moderate fire, taking care to ftir 
it conftantly. During this calcination, the fulphur, being iefs fitted than the 
metalline part, is gradually evaporated. The calcination js continued till no 
more fulphureous vapors rife. What remains aftef the q^lcinstbri is the me- 
tallic part of the antimony- leparated from the mine^l ^ujpliur, and even 
deprived of part of its own inflammable principle. This fubftahceis.inuch more 
flxed and lefs fulible than antimony, beCaufe in geneiral metaliicj earths are 
lb much more fixed and lefs fufible as they are dept^i^ of rporc of their 
inflammable principle. It is called Calx J^itiiony. ![t is of a grey alh color. 
When taken internally it is violently cmeric and purgative, which ^timony is 
not, becaufe its metallic earth is invelpped by fulphur, ;^ni^ d\ereby deprived 
of moft of its properties. ] 

Calx of antimony, expbfed to a great heat iA a crucible, melts, and appears 
when cold a hard, compatfl:, brittle, Ihining mafs, This melted matter is 
fometimes tranfparent, and of a more or Ids deep hyacinthinO color. It is then 
called Glafs of Antimony, becaufe it has^. the appearance and properties of a 
vitrified fubftancc. * 

Sometimes calx of antimony, wlwfdled and cooled, becomes an opake bro#n 
mafs. It is then called JJver of Antimony. 

Thefe differences proceed from the greater br lefs quantity.of inflammable 
principle which remains united with the metallic earth ofi the anrimpny. They 
confcquently depend on the length and accuracy of the. calcination. 

When this calcination has been flight, and m^c^ in flanim^le,. matter remains 
united with the earth of'antimony, then the calk pfodpeed is ^capable of mdting 
with lefs heat, and the refult is liver of antirobhy* which ought .tp:,b»e con- 
fidered as an intermediate matter betwitt the vitrified and metallic jflat<». 

If the calcination has been more compleat, the cal« is ofmoire dH^uk ^llon, 
and the refill r from it is a vitrified fubftanep. , 

Laflly, if the calcination has been &s pe^Ci^ as is pollp^^ the.r<maainin 
calx is flill more refraftory, and is even incapable of Tufipii hpd j^tr^cari 
The calx, the liver, and the glafs of ah^ony, ^^yli^priy <m)«tic. ; The 
pher.omena which they iliew when treated 

.more fimilar to thbfe exhibited by the rcgulua is ?4mproaeh 
more to the reguline date, that is tp &y, as th% irh 
of mineral fulphur, and lefs depnved of 'their inflamnui^ v 

1 hefe three preparations of antimony being trea^dip yt^ORds,' dod 
with matters capable of furAifliing p.bb^idpn,/^ch ;as,H^ 
duced not into antimony is they wefe"bngihai|yi but into a1emi-metaillc, 'hard, 

' ' brittl 
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brittle fubftancc, of a dull white colo^ and compofed of fidning facets. This 
fubilance is called Rtgulus of Antimony. The caufe of this change is, that by 
calcination this mineral is deprived of all the fulphur which is found united 
■with its feini-mctallic or reguline fubftancc, and that this folpluir is not 
reftored to it in the redudlion above-mentioned. If then it be intended t(» 
reftore the properties of antimony to its calx, liver, glafs, or regulus, it ought; 
to be combined by fudon not only with phlogifton, but alfo with a proper 
quantity of mineral fulphur. 

Antimony may be dilengiiged from its fulphur, and at the fame time reduced 
either into regulus, liver, or white calx entirely deprived of its phlogifton, by 
feveral other procefles, much fhorter and more expeditious than calcination, 
whicli is always very long. 

If a mixture of four parts of crude antjmony pulverifcd, three parts of tartar, 
and one part and a half of nitre, be projected at difierent times into a large 
red-hot crucible, and fufrounded with burning coals; and when the detonation 
is finifhed, the fire raifed fo as the matter fliail be fufed ; then upon breaking 
the crucible when cool, a mafs is found confifting pf two diftinft fubftances, 
and which may be feparated from each other by the ftroke of a hammer. 
The lower fubftancc is the reguline metallic parr, and is called Regulus of 
Antimony I'lie fubftancc lying above this is called Scoria of the Regulus of 
Antimony, 'i his fcoria is alkaline and acrid : it attraifts the moifture of the. 
air, and is compofed, i. Of the alkalis of the nitre and of the tartar alkali'ed 
by each ocher in the operation ; 2. Of a portion of the fulphur of the anti- 
mony, which during the operation united with the alkali and formed a liver 
of fulphur i 3. A portion of reguline fubftancc of antimony diftolved by this 
liver of I'ulphur ; 4. Laftly, fome vitriolated tartar whicli was formed by a 
part of the acid of the fulphur combining during the detonation with the fixed 
alkali, 

Fron? the foUnion of the fcoria of the regulus of antimony in water, a yellow 
reddilh matter is depofited in a certain time, wliich is nothing elfe than a part' 
of the fulphur and of the regulus of antimony which quit the alkali without 
iepafating from each other ; confcquently it is a kind of Kermes. When 
the folucion of this Icoria is iaturated with any acid, a pretty large quantity of 
reddilh matter is precipitated, which is compofed, like the former, of fulphur 
and reguline parts. This matter is called Sulphur (Golden) u/ A:-timony, 
which fee, < '* 

Thefc two precipitates, and particularly the latter, are very cniCtic, although 
in them the reguline part is, as in antimony, which has no e.metic quality, 
•united with a large portion of fulphur. The true rcafon of this difference is,: 
that in crude antimony the fulphur is much more intimately and ftrongly 
united to the fcmi-mctallic part than it is in the golden fulphur. 

. Moft metals, as iron, copper, tin, lead, and fdver, have a greater affinity to 
fulphur than. thO regulus of .antimony has. Bence this regulus may he pre- 
cipitated in fufion, and its fulphur may be feparated by means of thefe metals. . 
1 he regulus, thus obtained is called the Regulus of the Metals, The name of 
the particular metal employed to make this precipitation is added. Thus it is 
calledi :thc R^ulus of the Regulus of Copper ^ the Martial Regulus^ accord- 



ANT 


90 

ing to the metal ufcd in the operation. Iron is mofli frequently employed tO' 
make this regolus, becaufe of all mctaU it has the greateft affinity to fuFphur,.. 
and for that reafon feparates inoflr eaiily and perftdtty tho tegullne part. See 
Racirtus of Antimony (Martial). 

If inftead of detonating antimony with a^ lufficieftt proportion of nitre to ’ 
obtain the regulus, equal parts of thefc two fdbffiinces are employed j then,, 
after the detonation, no reguius will be found at die bottom of the crucible, 
but a brov/H) opake, brittle mafs, of no metallic a|>pearance •, in a word, 
liniilar to that inaft which is obtained by melting the calx of antimony alOne,. 
when too little dephl'ogifticated to be capable of vitriheacion. This mafs is, 
propa ly fpeaking, the uibftance called Liver sf Antimot^, from its color, which 
foinewhat relembles that of the liver of animals. By this procels the liver is ■ 
always made in fmall chemical laboratories. But it is &id that in Holland, 
where many chemical operations are objefts of manufaAure, the liver of 
antimony is made by melting the calx of this mineral alone, fiiffidently dephlo- 
gifticacei The liver of antimony prepared by either of thefe methods is a 
violent emetic and purgative. Several difpenfatories recpiire it to be employed-: 
in the preparation of emetic tartar. See tbit vcord. It is alfi> ufcd to purge- 
horfes.- 

When in this operation of liver of antimony by nitre, the' matter been 
well fufed, it is obfervable that the mafs found upon breaking the crucible 
is compofed of two diftimfl fubltances. The liver of antimony, being the 
lieavier of the two, is at the bottom- ; and above it lies a lighter and more 
falinc matter, called the fioria^ which may be feparated by a hammer. This 
fcoria is nearly of the fame nature as that of the ordinary, reguius. It is very 
acrid and alkaline, and contains vitriolated tartar,, and liver of fulphur, by 
which fome liver of antimony is kept dijfelved. A golden fulphur of anti- 
mony may be alfo precipitated from this fcoria by any acid; 

When in the operation of the liver of antimony, the fuGon has not been 
fufficient, or the mixture has been cooled too fuddenly* th<m tte fcoria remains 
mixed with the liver of antimony, which it in fome raeafurc keeps dillblved. 

Laftly, in detonating antimony with thrice its weight of nitre,- after the 
operation, a mafs pcriedUy white and Void of colbr is found: This mafc is- 
a fnixture of calx of antimony with certain faltne matters. Thefe are,, i. Nitre 
alkallfed by the phlogifton of the fulphur, and of the reguius of antimony j 
a. Vitiiolated tartar, proceeding, from a portion of the acid of the fulphur, . 
combined with the alkali of the nitre ^ 3. A portion of nitre undecompofcd. 

. As to the calx of antimony obtained by. this operation, it is perfeAly white, ^ 
hf'caufe entirely deprived by nitre not only of all. the mineral Iblphur, but ’ 
idtO'Of its owr. plilogillon. 

This calx wett w^ed, fo as to be deanfed fbm thr is called Oit^bh- 
retic Mneraft Dtapborelic dbtimivjt and i^/r Calm 4^ It is ndi^iier 

emetic nor-' purgative } for whkdi ret^a a liaa betm UtiW- 

buted to te. 

The white cabc of anthnoi^ is not fcltddie imacids. lir lit lexceen^^y iffired, 
and often rcfradxny, bdr« ci^te ^ of fuftamite thii^ 

Without vkwi^iBg or mc^ng;; AUiiiwfir pro^erwr, Smflfbriatt 
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Hilve !w«r, i«»i tfec of antimony, proceed frona Its being 

trnurely dwelled of 1>y mtre, , , , 

'J'he (quantity erf nkte -wnploped in this operation is ^jnore tlian fufRcie nt ro 
•dcpshlp^fticatc entirely jdl.ci^ •earth of the aiaiijiowy,fincc in the fcoria is found 
fomc iiUsre Hodepompoi^ed, feeCftUfc there was pot .phlogiftcar enough in tlic 
amimony for that -purpofe. 

Thcfc phenomena of the cakination of antimony, which arc conformab'e u> 
tlwfe of, all other metallic calcinations, prove in a fatisfadory tuaniur, tl-ar 
metallic matters owe their volatility, their fiffibility, and tlieir foiuhility in 

• acids to their ,p Wogifton . 

The mafe remaining in the crucible after the detonation, in the operation of 
'diaphoretic antimony, and which confequcntly contains the calx of antimony 
and the felts Pe^lting from the operation, receives a}>eriiive, and even purgative 
■qualities from tlte felts contained in it. !c is c^lkd Un%oa/hed Ditipi?<f>:et:c. Jt 
•forms alfo the fubdance called the Fivfc of Roirou. 

When the jw&»h from the detonation of diaphoretic antimony is waited, in 

• order to dcar^fe it from the falts, the water diflblves'nor only tlic ialine matters, 

but allb the ;fineft part of the calx of antimony adhering to thefe falts. This 
matter feparates and precipitates in form of a very white and fiiie powder ; for 
which reafon it has been called Tearl-Meittr. It has alfo been named the 
Ctrufs cf and very improperly the jFVVri Sulphur of Antimony, For 

it is evident feom the nature of the operation, that no fulphur can remain in 
it, nor even any inflammable matter. The pearl matter alfo gives no marks trf^ 
fulphur contained, and has ablblutely the fame properties as diaphoretic anti- 
mony ; aad if It differs in any thing, it is in being more perfectly calcined. 

The white calx <rf an^mopy and the pearl-roattcr may be reduced into 
regulus by fuffon in dole veflels, with a reducing flux, as black flux, but only 
in part, and with cepfiderable lofe. 

in all thefc operations, where antimony is expofed to a fuffng heat, a enn- 
iiderable qtianticy volatile matter rifes in fmoke, and adheres in form of a 
meal ,<w fine fiowder to^any cold body it meets. This is called Flowers of An- 
which are nothing el£b than the fcmi-metallic part of the antimony, 
more or Icfs deprived of the fulphur and phlogifton •, but never entirely of 
the latter : for >which realbn, they are violently emetic. 

In the chemical operations for procuring thefc flowers, only antimony jtfelf 
or its .regulus are <emplpyed. For this purpoie a convenient apparatus and 
veflels are ufed. Su Flowers of Aktimomy, and Flowers of Reovlus of 
ANTJMOtrV,, 

When crude antimony is boiled in a lixivium of fixed alkali, a liver of 
lulphur is formed fro.m the combination of this alkali with the fulphur of the 
antimony, by which the metalline part of the antimony is diflolved. But the 
by it^ bdqg diflolv^ In water, having but a flight union with the 
.fu^hur, this anttmontated livef of fulphur cannot be kept fulpended in the 
waiter, when b<sat <^ that fluid is Icfs, or much lefs than is fufficient to 
bdl. Hen<^ when, the fe^iipr cools, it becomes turbid j and a brick- 
dotyn, lyhlcS haa been edied Kemnes Miueral. This pre- 
vC^ltMe dra^ down along with it, according to a general rule of all precipi- 

N 2 tates, 
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tales, a portion of the alkali hy which it was kept dliTolved. But this' portion 
of alkali is very Ihiall. For this reafon alfo the kermes cannot be kept diffolved 
but in very liot water. Hence it appears that kCrmes is nothing but an 
antimoniateil liver of fulphur, containing , the fniialleit poffible quantity of 
alkali, or a fuperabundant r,uantity of folpifur and regulus of antimony. 

Kenr.c.s may alfo be made by fufion, that is, by melting in a crucible dry 
alkaline fait anti crude antimony, and then diflf>lving the combination in boiling 
water. "1 lie fame phenomena appear, as in the preceding operation, and for 
the fame reafon s. 

Kermes is a preparation of great utility and importance in medicine. See 
the details, the preparation of Kermes, and the theory of it more extenfively, as 
well as its medicinal virtues, at the article Kekmes Mineral. 

Acids difficultly diflblve regulus of antimony. To diflbive it by the vitriolic 
acid, the fame procefs muft be ufed as in the folution of mercury by this acid 
for the preparation of turbith mineral : that is, to employ a very concentrated 
acid, and to diltill in clofc vefiTcls. The fame phenomena alfo occur in this 
operation as in that for turbith mineral : a very fuffocating fulphureou.<i acid 
riles j and as Mr. Geoffroy oblerves, a true fulphur fublimcs, and adheres to 
the neck of the retort ; a white faline tumefied mafs remains in the velTel. 
Vi.' hen the veflTels are unluted, a white fume iffues like the fmoking fpiric of 
Libaviu.s. Thefe phenomena of the produftion of volatile fulphurcous acid, 
and of concrete fulphur, arc evidently ctfe^ls of the combination of the vitriolic 
acid with the phlogillon of the regulus of antimony. 

The nitrous acid does,' properly fpcalcing, only corrode and dephlogifticate 
the regulus of antimony, which it converts into a white calx. It difiblves a 
iiitle belter this reguline part, when it i,s applied to the antimony itfelf. This 
Ibluiion, as Mr Geoffroy obferves, acquires a blueifli grecnilh color, "When 
only a lulficient quantity of acid is employed, it may be feen to infert i felf 
betwixt the Arise of the antimony, and there form fmall cryftals. 

Marine acid docs not fenfibly adl upon antimony n5r its regulus. It only 
detaches from the antimony, in lumps, fome light and fulphurcous flocks. 

Aqua regia moft dirc6Uy and completely diflblvcs regulus of antimony. 
Vf)i- tliis operation, it is proper to employ an aqua regia compofed of four parts 
of fpirit of nitre, and one part of fpirit of fait. This menftruum is digetted 
in A fand-bath with a gentle heat upon bits of rcgulu.s of antimony, whira are 
addeo tucccflively, fo that one lhall not be added till the former are diffolved. 
dy means of this management, direftcd by Mr Geoffroy in the Memoirs of 
d .c Academy of Sciences, aqua regia can diflblve about a fixteenth part of hs 
'..'tight of regulus of antimony, l -his folution has a beautiful gtflden color, 
which difiippcars by the evaporation of white fumes continu^dly riflr^ 
from it. ■ ' . -• 

1 he aqua regiaabove deferibed is alfo very proper to diflfolve the regolioe 
part of crude antimony, and the folution even fucceeds better in thi« waiy. 
This vs appl'.'-able to all the folveots of the regulus of antimony. ' • . 

The combination of m.srine acid with regulus of antimony, which fucceeds 
fb ill by iif^lying thtt acid direflly to the femi-metal, may be mttch betstM: 

. made 
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made by employing a marine acid prcvioufly combined wlih mercury in cor- 
rofive fublimate. 

When rc^uius of antimony or powdered cnrit* ancimrny is mixed with 
corrofive fublimate, and this mixture diitilicd, the marine acid, hiving a uiunger 
ailinity with regulus of antimony than with mercuy, quits th" litter metallic 
fubftance to unite with the former % and from this a conibir.at'on refults 
which pafles in diftiilation, and has a butyraceous ar.pearance. It is a very 
corrofive metallic fait, and is called the Butter of Antimony. 

When the regulus is employed to make t’he butter of antimony, the mer- 
cury is feparated from the acid of the corrofive fublimate, and pafies over in 
its metallic and fluid ftate towards the end of the operation, and when the fire 
is encreafed. 

But if antimony has been employed to make this butter, a cinnabar may be 
fublimed, by increafing the fire after the butter of antimony has palled over in 
dilliilation. This cinnabar refults from the union of the fulpliur of the anti- 
mony with the mercury, and is called (Jnnabar of Antimony. See Buttbr ami 
CiNNABAH of Antimony. 

Butter of antimony is then the refult of a combination of the metallic part 
of antimony with marine acid in its higheft tlegree of concentration, and is 
therefore a powerful cauftic. It may be rendered liquid by a fmall quantity 
of water *, but if diluted with much water, then the greateft part of the regulus 
feparates from the menftroum, end precipitates in the ilate of a white powd<*r, 
which has been called Poender of Algaroth, and Mtrcmy of Life. See theje 
•words. 

The powder of algaroth is a very violent emetic. Mr. Beaume has afeer- 
tained, by very accurate experiments, that when it is fufHcicntly walked it does 
not retain a particle of marine acid. 

The liquor in which the powder of algaroth is precipitated contairs all the 
marine acid of the butter of antimony, with a portion of tite regullne part, 
which may be feparated from k by precipitation with an alkali. I his hque-r 
has been named Phiiofophkal Spirit of ytiriol j which name is improper, fince 
k contains no vitriolic acid. 

. 'Nitrous acid poured upon butter of antimony dilTolves it eafily, and even 
violently. When this folution has been made gradually and cauiioully, a tranl- 
parent Iblutvan is obtained, impregnated with much regulus of antimony. 

As in this operation the added nitrous aci.l forms wi:li the murine arhl, 
already united with the regulus in the butter of antimony, an aqu.i regia ; 
and as aqua regia is the bell I'olvent of ih's femi metallic fubftance, .a nc'v 
iolution takes place by the addition of th's nitrous acid, er.tirely fi.nilai, as lo 
. its concomitant phenomena, to the folutions of metals by this acid, not jire- 
vioufly dillblved by any other. 'Phis new folution is even pj impetuous th.tt 
when the quantity of matter is confiderablc, it is apt to be thro vn vic iently 
out of t lie containing veflels. 

Butterof antimony is entirely changed by its union with nitrous r-cid. TL>3 
.'acid, as .ts ufu.'il, fiizes.upon.tlie inflammable part of the regulus of r. iiirncny 
•wbichsilicmarinehad left unchanged: udiminifhes the adhefion of the muii, ,* 
.acid with the regulus. Hence it happens that this new combina'ion of iegub.is' 

cf 
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ckf aftttnsony Twitb tHc acids of aqua regia, when .dried and cMcirted, no 
l<inger poflcUcs the volatilitjr of the butter of antimony. In&ead ithen odF fob- 
liming or pafiing in diftillation widioiat dccotni^fition, as «hc fcuicter docs,, the 
new compound refifts the aiflion of fire, as* dfcompofed. Jets its adds efcape, 
.and remains in theilatt a white .powder. 

If frcfli nitrotts add he twice poured npon ibis white powdec, and’cach. time 
the matter evapotated and calcined., the .regulus of antimony is then j-educed 
to a white earthy fubftance, indiffdobic in ihc nitrous acid, ‘entirely fixed 
and unfufible, and poilefied of no .emetic or purgative qoalhies. Tbis.prepa- 
ration has been callm Rezear mineral. See. this word. 

This operation is one of thofe which .proves mofl: ibi(%ily/the .pOjwerof the 
nitrous acid to calcine metallic fubfiances, by depriving them of their phlogif- 
'^on. It allb proves that it isciuefiy 'by means of this phlogilboe ' chat the Bhaous 
aciddiflblves thefe lubftance.*;, fince it cannot difiblve pezoarmiaerai, diaphore- 
tic antiraouny, .nor arty other fimilarly depyogiibcated jnetallic fuhflances. 

I.XV1I. ANNEAL. Aiuxealing conCfts in making metals red-hot 
•which have become liard aOd ftift' by frequent percufiton, tirr rby a ftrong com^ 
•preffion, in order to reftore their former tnalleabiUty and tcaSiidanii^. AS anetak 
have the fmgular .property of becoming more .or las hand, «tn£c»£fabk, and un- 
malleable, after they have lasea .foruck fome -tkne witli a hammer, dc.foems as 
if fomething happened to themfimilar to the. efiTeS produced by :the tempering 
of fieel. Metals thns affefoed •became more e^ftic than befbne, but, at the 
Jame time, more brittle. vThey are more feofifaly-affeifted in this iraaoncr in pro- 
portion as they are naturally harder. ‘Copper is fo much affedted, and e«en 
gold and filver, fay hammering, that they foon ceafo to be malieafaJe, and are 
apt to fplit and .cradk, inftead of being extended, under the hammer. This kboit 
therefore muft be often interrupted, to foftenand aeftore .noaUeability to meeds." 
This is effes^ed by making diem ntd-'hot, which the workmen caU aaneating. 
Thus beat produces the fante effeS: on metals in thejftate deforibed, os it -does 
upon tempered .fteel: for if the hardeft tempticd ftecL'be made ced-hot, and 
cooled fiowly, it becomes as'usaftabb.and dumkas the fofodf iron. 

There is alfo an annealing for works made of glkfk. It cbnfifts in :|>lacing 
them, while newly made and ftMtfhot, in an oven or Turaaee, whcee foey very 
fiowly cool. This annealing for bottles and other glafs utenfils ist|uite nccefiaiy 
to render them ferviceable ■, for all glafs which is cooled fuddenly is liable to be 
broken, not only by the lead: chaise of heat and cold, but-even l^ithe flighted 
force., 

LXVin. APYROUS. This wordis applied to denote that propeaty 
of fome bodies^ by •which they refill the mofl viea^ $re.widio»t any deiifibk 
alteration. Apyrous bodies oughrto be 4iflin^s|||Pd?^&nm^i^ ••whiidi are r#* 
fraclory. Refraftory fuhftances are-thole which by mqhmt heat be fufod, 

whatever bthef alteration they may fuflaia. Rut a body, pmperiyfpedcni^sci^y^ 
rous, can neither be fuied by heat, nor eantUndergoaaiy other Hmof 

it follows, that all apyrous fubflances are lalfo rdfitiSboryv bnc that eueiy 
tory fubfiance is not apyfoeus.' , Yery pure ifor4(iflaiice,ire> iais 

fra^ry, becaofe they never melt without addition of eihenlubftance : tbe^r 

are not ^rous ; becaufe by fire iJuir w^kt is costtfiderajtdy dixUmifiied, 

.befion of clieir integrant pacts is deftroyel^ and aU their efiential properties are 

.changed 
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Changed' By tfieir convcrfiorr into qindclimc. On the contrarjr, jr very dear and 
p^nre diamcmd is apyrous, bcca'ofir the ftrongeft fire is incapaide not only of 
melting it, bat allb of producing opoir it any other fenfible alteration -, fo that 
a diamond which has been along rime exmfed to the nwff intenfe hear, is fbund* 
to be the &me in all refpeifks as it was befose. 

Perhaps there is no body in nature ef&ntially and rigoronfiy apyrous; This 
t5tx> isVcry probable but it is fuflicient that there be bodies apyrous relatively 
to the degree of fire which arc can- produce, to entitle them to that name. 

LXIX. A A - F O ft T I S. Aqua-fortis is a* name given by artiffis 
and manufa^TTcrs to nitrous acid, from hs diliblving power; As it is not the 
concentrated and fmofcing nitrous acid which is employed in the arts* it feems- 
that the name aqua-fortis may be retained' by that acid which has not rhefe 
qualities. 

Moft artifts who ufe nitrous acid, call the purer and ftronger kind; which 
is alfo conliderably- dearer, by the name of SpirH of Nitre. For the properties 
of this acid; fee Acin (Nixaous) and for the dillillation of it, yicSpriiiT tf 
Nitkf. 

In the manufadkrre of foap, the c-auftic alkaline lixivium is called alfo, the 
Jlrong water, or fap-lees, ov liicivittm of foap-{?eilers . iSce LixiviuWi 

LXX. A Q;^Cl A - ft E G I A. Aqua-regia is a mixture of the nitrous tnd 
marine acids, Thefe two acids are mixed to obtain .a menftruum capable of 
afting- upon- certain bodies which »q> pure acid can di-flblvc, or but imperfciffely , 
particularly cold and platina- cannot be diflblvcd in their aggregated ftarc by any 
other acid ^n by Bqua^rcgia; Tin and regukis of antimony are better and 
more cafily dilfolved by aqua-iegia than by any other acid. 

This menftruum may be ro^e either- by merely mixing the fpirit of nitre 
with fpirit of fsdr, or by diffijlving in fpirit of nitre a folt containing marine acid, 
and particularly fid ammoniac and common fidt. Laftly, it may be well made 
by diftilBng- nitrous acid from either of thefe fairs becaufe nitrous acid, being 
capable of difoogan^ng marine acid from thefe falts, does aflually difcngagc ir,r 
either by flraply diiSblving them in- nitrous acul, or by diftillauon. 

The only di^ence betwixt the feveral forts of aqua-regia, prepared in thefe 
different manners, is, that the atjua-regia made by merely diflblving fal ammo- 
niac or common fait in nitrous and contains ammoniacal or cubic nitre, and that 
thefe neutral flits do; not eiuft in the aqua-regia made by mixture of the two 
acids, or by diftillarion. 

The prefence of thefe neutral falts in aqua-regia does not injure its diilblving 
powers. Thus, as the aqua-regia which contains them is the eaficft prepared, 
and- leaft'cxpetifiyr, it is more gcncrsdly ufed than the others. But h is neccffiiry 
toobforve, that the. ammoniac^ nitre in the aqua-regia may occafion confiderable 
differences ki the nature of tiri; predpitatos made from folutfons of metals in this 
menftruum, . by l^aratiag from thefe precipitates any of thofo metallic fubftances 
which it is enable of diffolviog, and alfo by a portimi of. it adhering to preci- 
pitabBit. For iaftafice, gold peecipicatced by a fixed alkali from an aqua-regia 
by mixing ehe pure- nitmus and macine-acids, doesne^ fulminate $ where- 
asHindoes fulminam when precipitated firom an aqua-regia nriade by diffolvkig fal 
«tsaio«^in nkrouaadd- ^srPaxouuTATJis ;; and Goto C^uie.mNATrNo). 
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'1 h« mixture of the nitrous and marine acids prefents a very Angular and re- 
markable phenomenon j which is, that the vapors cf this mixture arc more ex- 

E anfive and more difficult to , be conBned thah the vapors of either of the acid.-^ 
efore mixing. This proves a re-a^tion of thefe acids upon each other. This 
phenomenon is very little fenfible when the acids employed contain much fuper- 
abundant water; but is more manifeft in proj^ortion as thefe are more concentrat- 
ed. I have. oM'erved, that upon mixing moderately ftnoakirig nitrous and ma- 
rine acids, which had remained without occafioning any dilturbance in their 
bottle.s, an aqua-regia has been formed infinitely more fmoaktng, and whidi 
has made the ftopper fiy out of the containing bottle, particularly in weather 
fomewhat warm. iMr. JBeaume, when diftilling a pretty flrong nitrous acid upon 
J'al ammoniac, obferved, that the vapors which pafled were io elalfic, that not- 
withftanding every precaution that could be taken in fuch a cafe, it was impof- 
ftble to continue the diflUlation. 

As to the proportions of nitrous and marine acids, or of fal ammoniac, which 
■ought to be employed for the preparation of aqua-regia, there are no eftablifhed 
rules. Common aqua-regia is made by dilibiving tour ounces of fal ammoniac 
in fixteen ounces of nitrous acid. But thefe proportions ought to be varied ac- 
cording to the nature of the folutions intended. 

7'o tliflblve, for exaniplc, the greateft poflible quantity of platina, the beft 
proportion is equal parts of the two acids. 

'I o diflblvc the greateft quantity of regulus of antimony, the aqua -regia 
ovight to be cornpoled of four parts of nitrous acid to cne of marine. 

In general, the greater the proportion of marine acid, or of fal ammoniac, is 
in aqua-regia, the lefs are the imperfect metals, and particularly tin calcined and 
precipitated by it. An aqua-regia, compofed of two parts of fpiric of nitre and 
one part of fpirit of lalt or of fal ammoniac, makes a clear folution of nearly an 
equal weight of tin, without forming any precipitai,e : but for this purpefe, the 
operation muft be performed flowly, and heat muft be avoided as much as pof- 
Able. Gol9, Platina, TiN, and Reoulus o/ Antimony. 

LXXI. AQU A-SECUNDA. This is nothing elfe than aqua- 
fortis diluted with much pure water. It is employed in ieveral arts to clean the 
lurface of metals and of certain ftones, and Ibr fome other purpofes. , 

LXXtI. AQUA-VIT AE. Aqua-vitae is the fpirituous part obtained 
by a firft diftillation from wine, or any other liquor which has undergone 
the vinous fermentation. It is properly ipeaking, ardent ipirit, or fpint of 
wine; 

'I’o ijjdkc the aqua-vitae that is fold in commerce, wine is put in large copper 

alembics or ftilis, to which worms are fitted, and the diftillation is fo conduced 

1 

[fi) Aqua-regia does not dillblve fil ver : but diffolves, According.tq Gellert’s table, tbcj 
Vi juiii ihc quantity of marine acid contained fuhliances which aqua-regia diflblves arc pla- 
in the aqua- regia is very fmall, the acid of ced in the r,>llawjhg order, beginning with 
nitre does then diflbJve hJvcr, which is im- thofe to whiCiiY it oioft powerfully unites : 
niciJiatcly afterwards aitucked by the marine Phlogilton, iron, regulus qf cobaiiv 

srcitl, with which it Jorms the nietdl lie fait copper, tin, arfenic, bifmuth, mcrcuiy, iead.#( 
called and is precipitated. Aqua- regulus of antltnony,, gold. In this . tfible, 

regia dinblvcs a larger quantity of lead than copper ts erroncoufly placed before tin, as 
niaiinc acid. All the other metals it perfectly latter metal readily precipitates the farmer^ 

' ■ ' " ttet 



that the liquor flows outof thebeak of theftill in a cor.P-ant Ct eafo, and con 
tinned tiil th s liqtior begins to b<i qo long;er inflammable. 

It is evidept that this diftillatiqpj’ bcjhi^: haltdy and unartiuily performed, ran 
only formflt a >ffiy''ihapurtt l|>irif pf with fevt-ral of the orh.tr'piiM 

ciplesofthe wine pih^Ioytdr' Yhw alva-vlrse coritjiins much iuperahunJarti 
vsttter* <and 'Woch oirdf wipt* fdb^ entirely foreign to what if pit-pcrly 
failed 'fpirJt -of wihe.-,. V' ' 

•' Thefehetei^enwuS tii'aticfs ■(^talned in aqua vitaj prevent kf-oin Ivin;' 
employed id chediieil bpeiratidnf. piirijfy it, and change it into '.piiv; o* 
wine, it muftibe again didUledf and Sec Si‘isir 9/ Winn. 

tyXXlV. A R 1 A'K t®. The arbor ..Dianai is, the refuk of a 

chemical operatioa/i?y whKh parrictes of filver, previoulty diflbl^d in nitron;, 
acid*, ant dtpal^ of atratigtrigthemle^^^ in the form of a fhrub'. Chetnifts have 
called this from tbelUver Which they alfb call Di aria or the Moon. 

1 he followiagprowdi given by Icemen for m^ing the arbor Dianas l'uccce-f>. 

well ? ■ 

“ Take an oanccbf fine foverjf^itiblve it in a fufficic^^^ of fpirit of 

nitre, very pure and ttiodmtel|*‘fi:rdhg.% mix this folutionof filver in a ftiac- 
“ trafs with about twenty ounces of dmilled water 4 afid to thjs mixture two 
** oonoes of mcrotry, and let the" whole remam at teft* During a fpacc of about 
“ forty days^ a kind bf .filiiw tree wiH be formed upon the mercury, witli 
** ' brahehes VefiMwbli% Vegejtable r^amifitatiotts,*’ 

As this protefii Vefyf'fongl’ ,We fl^all ht^e add another much Ihorter, fa!;.f. rj 
from a memoir of by Mr. Baron, in edition of 

LemerPs Chemiftiy.' ^ 

“ Make an amalganV withmlt heat, bffodr. drams of filings of filveri or, IhU 
** better, dr filycr.iKaf, imd of t#Q mercury (See ^-^^aioam) ; dif 

“ folvc this am%a|m odfie^, dr a Sufficient quantity. Of ipirit o( nitre 

“ pure and ^ about a pound and a half 

tnTdtfoned' WaWr.Cmaikef^'thii^^ ttin-a bottle with a glalv 

'** ftopper ■anounceof k^is to be put into a 

“ phlai (ogeiheifl^iipIroli^tthe^ilj^Of a pcaof a of gold or of filver, 

“ which pugh|^fd:fe,j|>ff,a»,bhttCT S' ^d at refit; foon 

“ afterwards, %it td be feOn iffuing ffom the fmall amalgam, 

“ which quickly op both, fides, and tidcp the form of 

“ 'ilirtJbs'."", .‘'v' . 

, cqnfi<tered;mercly as curious and amq* 

■ fmg, is fouddediliwi ' the, 'fub|lancc» employed. 

'Aa « obliges this 

. appears, iMt'fo'gcoer.il 

•^is''h^b|iii»4iWt(id8^^ ik '-nirectintatd^’ltiy "'another ' metal i‘'Whercas 


to ^vt meamifr 'Sa M£rcum,t ($weet). 


metals 
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metals precipitated by any other iubftance are always in form of calxesj Oi 
earthy precipicaceSt without any metallic appearance. See Precifitatiov. , 

The fecond remark to be made on the precipitation of ftlver in this eixperi- 
ment is* the Angular arrangement taken by the particles of Alver on the furfacc 
of the mercury one after another* according as they are feparated from the 
nitrous acid. We cannot but perceive in this phenomenon a. very A;nAble efih^t 
of the attradion or affinity of the integrant parts of the fahie fubAance, or of 
two Amilar fubAanaes to each other. Infafl, it Can only proceed from this af- 
tinity which the particles of Alver firft feparated from the nitrous acid have with 
the mercury* that they rather attach themfelves to the ftirface of that metallic 
iubttance* than to any part of the vcflel or of the liquor*, and it alfo proceeds 
from this tendency which the particles of Alver have to each other, that thofe 
vtrhich are afterwards feparated from the nitrous acid adhere to the pat tides 
already attached to the mercury, and to each Otluif* rathtf than to any other 
body. 

As to the neceAary conditions for this experiment of the arbor Dian.<e, it has 
been already recommended to employ /cry pure Alver, nitrous acid* an<l water, 
betaufe the greateft part of the extraneous ir*attcrs with which tfiefe fubftance? 
aie generally, mixed, are capable of precipitating the Alver,. which in the prefent 
experiment ought not to be feparated but by mercury. See Silver, and 
rARimo. 

In the fecond place, it is ablblutely neceAary to dilute in much water thefo- 
lution of Alver j 1 , i'o avoid the formation of cryAals of Alver, which might 
take place tf iKis Iblution was too coacentrated* toefe being a cryAaUizaiion of 
Alver m a faline ftate, very different from the arbor Dianx which is requited. 
Ste CarsTALS ef Silver, a. Beaaufe tf the folption of Alver was concentrated,, 
the particles of Alver woiuld be precipluted coo faA* and In. coo great quantity 
by which they would be prevented from applying themfelve^ regularly to each 
other, and would be thrown down confufedly. • 

In the third place, it is neceffary that the nitrous acid Aiould be faturatedi 
with Alver befi^ it Is diluted with tvaier^ enhorwife the unfaturaced part of the 
acid muft AtR diilblve its proper quantity of Alver or merewy, before the pre- 
cipitotbn can take place, which would lengthen the experiment lb much 
more,^as the quantity of '^ater with which the ftdjiiUiion was diluted was 
greater. 

LXXV. ARCANUM CORAt. This Is nothing cHc- 

than red precipitate,, on which ^irit of wine has been twoor three times burnt, 
with an intention of rendering it milder, Set Jc'^aoirxTA'rE (Rao), 

IXRVI. ARCANXTM DUPL,|.C Th^tatm name, 

Hliich Agntfies the dtubk feeret^^ is one of mbff jMiiffally Icnowii fiilts. It is 
the fdt compoled of vkrioUe'acid united tidth migctable fiai^.alkidt *,^K*d thete- 
‘ fore does not differ fram the Safdid^htft ihd wtri9latdd tettiar. jpp^ARTAK'. 

(VlfRIOLATEO), 

1-XXVH. AR,C HTJ-. (d) 

tefel) Archii, Archill a* KoctioiA, or England. From* this pfarit is ptepared by 
OaseiLLF, IS a white mofs which grows m grinding atud naotflwnlag with aohmlc aHew* 
the Canary ^nd Cape de V erd iflands, and Sc> a beautilul pmfdo dye, which is nut darabla,. 
cording If Linnxus on the weftcpT^coaff «f but it ebictly afed to girt a bldom ift it ia 

called. 
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iLXX^nil. ARGENTUM M U S I V U M. (e) 

LTCXIX. A R R A C K. (/; 

LXXK. ARSENIC. Arftnkr, or itr/enie^ is, properly fpeaking, 
nothing bat the Spwers or calx ol r^gului Of arfenic, 

This fubftantc has fingular. proj>ertics, which rOndcr it the only one of its 
kind. ^ * * 

It is at once a metallic earth and a faline fubftance. It refemblcb all metallic 
calxes in its capacity of combining with phlogtilony. and of l>e.ng thereby 
changed into a trne feniimctal. , 

But it very elientially diSers from afl ntetalHc calxes and earths, 
i. In being CQnftanrly volatile t whereas all other calxes Of metals, and even 
of the moft volatile femttnetals, are very fixed when dej^rived of phlogifton 
a. Metallic calxes, fo far from being foluble in water, are even for the moft 
part indi^olublc in theftroi^fi acids, white arfenic, on the contrary, is Ibiutlc, 
»notonly in aUaclds,/but aJfo in water itfelf, as faline matters arc. 

According to Mr. Brandt, ( hrudtiorum Upfal, 4 e H’tmnwiffUtSt 1 7 j 7 ) 
arfenic may^ diflolveddn fourteen or fifteen times its weigh t'of wa»er, by help 
of a boiling heat, and tranfparent yellow cryftals may be obtained by evapo- 
rating this Iblution. * ' 

3. Metallic calxes, \*hen pcrfeAly calcined, (the calx of the regulus of aati 

mony not excepted) are emirdly free fiom fmell, tallc, or other action upon the 
human body. On the contrary, arfenic always preferves a ftrong alliaceous 
fmell, and when put on the tongue, it excites an impreflioh of acrimony .ind 
Iieat, which produces an involuntary fpitting •, when taken internally, or evt i 
when applied >ekternal)y, it fnoduces the mw terrible and violent cffe£l;.s of a 
corrofiVc poifon. ^ 

4, No kind of earth, nor even the metallic earths, can contradl; an union 

with metallic fubftances, Arfenic caftly unibts with all metala and (emimctals, 
with the fame degrees of affinity chat the regulus Of antimony does, that is to 
fay, in the order loUehving, acedfeding to Mr. ^Cramer : Iron, copper, tin, lead, 
filver, gold. * 

It is proper to obierve, thstt arfenic retvders all the widi which it is 
united- brittle. Ic-rendew gold of a greyifh coloi' in its broken futface, filver of 
a deep grey, and coj^r white. Tin becomes by mixture With arfekic much 
harder and mom unfufible. Lead becomes very hard and very brittle, and it 
changes iron into a blackilh tna^» Xhelc obfervations are taken firom Mr. 
,Braaae*s Memedi' sjuoted above. 


called, to‘ other i;elors. By addleg jlblation 
of tin to an iiifufion of archil Ha watw, a 
durable fcarlet dye Is produced, Sf Mr. Hel- 
lac lby». Thncolfliraf sroldi msgr bsiex- 
cradbed by Waters by woiatUa IhMtb .ot>y 
fpirit of wine. > It lows its color in glais 
cubes hermetically feal^, and refumea it apon 
expofuto to air. A iblwlion of archil in wa- 
ter aivfs a Mni^ent and deep fiaia of a 

, ci^ 4, a xw4 fionming of fuver-likil bc^s 


ulbd for the coloring of plafler figures, and 
for Other purpofea, as a pi^ent. It confilU 
of an aoisdgain of <^uai parts of tin* btfmuth, 
and mcrepry.^ It b to he mixod with white 
olf f^s, 9r rpirk varniih, and then applied to 
the^mtended work, whicjii is afterwards to be 
hurnijifaied. 

(/) ArXacx is a Vinous fpirit obtained 
by dittinatam in the Eafi -Indies, from rue 
or fugar,^aa is laid, fermented with the juice 
of cocoa nuts* 
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5 . The more mcianic cdlws arc deprived of phlogidon, tite;.m0K 
they arc rendered; Gn the contrary, arlenic is always Verjf' 
aJonc prevent* its perfe^ft fufion.. It vt>]iatUizcs, VKdfies* apd 
bodies, excepting gold, filver, and platina; ' : ' ' • •' 

€. Eattbiaiid tPmUic calxes have no a^ion^pt^ nitn^r^wlutlt {m I* 6 ^ 
under the article Nitre) can. be decom^ted vatrioKc 

acid, and bv fedative fait. Atfenic4eeonipofes :4)itns 
not by cornbiningwith and deilroyingits addv as 

f^agiiig ir, and uniting in its place* with the alkali, as, the 
tivclaltdo. ' ' ■ V 

Stahl and Kunkel both knew tl^ prt^i^,^hkh^|idfcmc 
pofing nitre, and o£dtfci^l^ng'U!S'.afi!id; 

Stahl direfts how to.prebarc.by Aekns iif:'''air&inc;f:'V 
extremely concentrated. ; of a penew’atiihA feeii^vifeejl,^#^ 
its vapors are red,' 'Th^l' cmoi^ 
caufed by the water Which 

vapors of this very ftrt^lig- and dkSicitirlytKpllfehfibli'.*^^'-.' V;’.?' . 

Kunkcl allb dtte£b to :tinak«)ah ilHit by a 

mttch clearer and 

whereas Stahl empldys ip hIs hikra$« 


RTITt Vf 4.yi4 •jSJHLiffiil Pi L*i \ > r 151* i 4 I 


twSlifilB »K ll'tilf • J -Ti MfTTaa 


antimony and fulphur, a cpfbi^liatioii- which die cl^iils haveb^i^ or 

Lapis de^itibus, ■•'■■■ ■ '.-'i . ■.''S'i..;-;., . r'.,;' >'■■,■■■.;. . • 

Thefe two chendfts contented wt^Mf^i^ining properties of the 

fy\fit of nitre, w^ehthey pr^^d examin- 
ed the leiduom’' in tlwtvetcMi^a^rdifti^yMt^r^'y^ ■ 

•Th f matter,; jobbing 'M^uer, 

and the new kind bf lMc tse^i^ii«. m nitrous 

acid. 

Thefe rcf«a^c»,'.;'^j|^^W- meniQirs .pt'inted 


alkali a kin4,,«f'felc%eife'Aty'beutir4r'j|irji^:^ tts^enical Salt. 

Another dccomppSalon of nitre by »fwiie«^;knrtllii^.b^^ 

« -I •' ' ! at . 1 a ' «- 


. .. . ,. ... 

lalt, and 'that-Kvpri‘&iWes/::bitcii|^e^big^t#t^’'^tiib.;p^^ alkali ' 

Nitre Fi?ttp b^ Aakijfi-T?. ;; ■- 

Mr. Macfluer 
fixed alkali. 

eal). There thfe:dlBfereftcg>'are^Ai^^,-iwl^kr»^]idS;.i^^ 

Ibrnif d ■ of the fart»;|abSt4fcr«^^ V :■ :) ■■ 'A/H- s i’ \ ,>■■-' 

White .arfcnici 'abhoagh'lwry'''''^o^?^ 1 ^ 
with 
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totnp^ttoit 6f Icvieral it gives much whitcntfs and elsanntfs, 

Jiearl^'in •.the^me matiner as fcdativc fait cio ; but it alfo has ti e 

fan»Jttconvciiience 4 namely; that which, a confiderable portion ot'ai-ft'nic 
entert, is ihriy tjuickly ctMTitjded % die «r; ^ ^ ’ 

■■ the ehl-fts it 

prbdtitH4*^ 4 ^ examination. Arknic 

and iw^B^ ca^bl^t^twnhwiu^ with attlmntallai is ctti|)loyed for icvcral 

. niefalUe'chaipohtkhtas sis <ifhi^e ^<i^^|^,,„and nifitie tomlac. Sie 

chdEe'irosda.i’.,’ V,-: ■' •; ;.'t.,, ;. ■■ 

jlVrieinic is employ^: copper and tin, 

’n«etalHc^ccxaj^lo(U|i;ds';^'^|l4l^|ttM';lii^ 'd^e .and dole 

texture*,, and .;a.<'6ne'.>'p,ohft>j,' of refleding 

wdl :■■ ■ . 1. ■ „ 

.■Rr0n»‘-,w|^>f^»r^6|!^'’;'i^rob!B<^^ proi^tie.S'' 'Of ', ar&oic, we may 

'conjedore '/thac'^thisifisMasce 'fi , .earth: of''.a;paiti^lar . nature, intr 
ma^f ; 0 »i(hhth*?d'y^ a^i^ principieti^' V^ never been 

fepiarai^ frohi^it by any whk^ its eombination 

'withphk)^i|^:ith^.-k adhertsik) il when, by 

the'hurhir%:;uf''Chi,f.|^og^i^t.*;'it'‘^'fiipQ^a'^^ - 

, »1fhus Becher;f/,wld^tk';hswh^-'laikn'>>4k^^ of white 

'atfcnicV'rgivw it in 

fulphur .which 

“ tsjn'ytrd'mtnpn £:a.*^c.) “ and 


*‘. c £ a « fist 4 '| 


.'^ w r ' . i' ...L. '. ' •.'if 'u. 


And., as .or at 

leaft Ibmerhing meirctn^,.;:hc;‘Si^i®pilh^Vai*'h^:hj^»fc<'..’-^ 

.cury^^ dif> 


lin ^, ■ n » phEr <^';.: 3 sf &,, rt % p<:i 


!>japjpi|ur wit.h which jit b 


a\tehth part 
a. fifth 
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,^ Sf , aboye - 
ieof inioerals 





102 


' A R S 

have aifi) confouuijL'd j a wnfufion for which they have bem repioaclied 
by flolTinan, bccaule Jie was coAviaced tihat native? arid 

, li-rtlgars are not pwlbnous, iike the yellow and red, artificial arienir^, from expe- 
rimciifs -which he had. made on purpolc, , ' : li 

On this fuhJeiSt ,we..muft,rh|patk, that, awawijh^ndjng Hoffman’s e«pe«- 
mcntvwluch were made only onoc dr twice aipato .dogs, it would be very 
imprudCA^ to give the .native: orpiment qr realgars . , in^wnaU : jiartlcularly as 
ail chehakd trials Ihqw that they oootatn an arienicai;pi3Af:ipleri .and that Hoff- 
man himfelf agrees, that when they have been exponfed to fito,, they become 
Tcry .viialwmpcHjfons. 

Hoffnm^alib iwmarks, th^ the..40(a8nt jtofiaafts did ;nOt Icnuple to give 
internally ^pitnent and realgar, abd-joftifics t^^m from the reproaches thrown 
■upon thep by moderns. Bw^we* rruift. obferi/Cj that the ancients vci..unac- 
.qvainted with white,,. red, yelloW arlenici, wh.ch Have bc.n /ell known 
oidy within thde two hundred years t.aind that ;h’ tii'-y h !:now;i die effedts 
of thcfc.poifqnsi and th^tf, frfrftTihlanre, to the native orpiint.jC 3 ^nd realgar. s, 
rthey would probably, Uiffrrft is as comtner.d ible as bold 
nefs is blamealde in thofe matters, tlie wltnoft infenCble differcji-e!, o' which 
may occafi<»o-?Ute inqff:.;tfd,ablcfc^ For this realbn, we catmor 

wpprpve of;;thn ffngokr ia^bhy .WK^ which fq great a phyficiaii, as iolnnan 
was, endeaybrs tauolpirp 4; ^^mSde^ffor 1*0 lulpiciou? drugs a: nauve orpi- 
finent 'and ycadgbr..,, 'wV',,' ' ' 

We do not hp#t^ver mean te fay, that there is no cflential difTerence betwixt 
native c^imebtana It is cvm agree'* that tlie arlcnic contained 

in the qfpimOiit,|s fplphur, awis befides n a lefs pro- 

portion-: for one ^rb df.orjdmcnt -ntpear to be compofed of a fpat iy ttonc 
and mica, fiom which a foitat id and Chining form. 

Wh<^ arjeiuc u a part of ihc fulphurrnaybelcpa- 

latedji&om it iobjbsiy dsy'i^^ t;.me voladle. But ion.e 

tff tbo: jrqlphur:^f?my 8 ;t^i^ibs ubl?bd ^^ !Tom which it cannot bc- 

fejparat^'Jbu«'by'a|i,^te^^ , 

I'ixed alfcaH Jamd mcWpry^^M^ two.'imcnnecia'’' i I jinces proper for this 

' Wl^ v,nx^^'a)kali‘i-8 ' h deiiouiated qr refplvcd 

lntb;A ii4u|^y bndi^ritb^^M fulp^nttcd J^lfeinic i*, to be mabe intoiffwfte. 
This paffe IS db a proj^Vy^l^ vW'th a Ctcat^radttaUy raifcd 

The arfeaxte white flob>l^a/ todcqoch idkali Is added, 

1 * «feifc 




When mewury is,ei 3 (^l(^ycd for -this fe^ tt muft bc^yiti 

,;mixq4 wi,#'ith?' ^bliined. „ 

. rifts, A 

ahap-jix^repry * .to 


;, IS';, found.", ac 
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loy 


2V Affeiiic Rasthe'rfemarkitblfe phipertjr Staking from all metric matters^ 
^ceptlflg gold, fili^fer.' ana lucttotf a part of meir phlogifton j fo tlwt it 
wbuid'bc mbliwed h*flf tfegvdlfedi'' ‘‘ • ,/ 

Ffl the; operapon by merjqum a pale bf the ^hnabar fn^uently nfes with 
the affenic • which AkkcA it to fubltthe It a feewd btnca* 



rtkturally 


riot _ 
rendering 

duces upon meixury. 

if a mixture of arfenic and; concentrated vitriolic add be diftnlcd together, a 
vitriolic acid is obtained, ^hfehi as M,f. Macquer obfeifvtes, has fometimw the 
exa£t f'^idl of marine ^ddk , Vfheh this fdlotion iji diffllled till cjb more acid 
rife., tiu- retort is then altnbfl 'ted-,hbt, apd' no affedic'^U TdbKm^^ it 

remains fifen at the bottom of thb; retbrt i and wKbn it is cold, it U found 



is cxtfcn^cly arid, 

AHcni Treated - * « .. ^ ^ 

afTames J1 The prop^ rics 'fa very voFiiri|efttai-niieml,» 


Arfeoi "treated with piiloylton ^’n a proper mit»)«cr cpmbinM and 

t, , * ^ . ... jiff 



Saxonvf../i Tr.nkin'i 4nd Smaii,. Cobalt 'Cll^tainS ' wbcb 


muft U ^v-n'-ateJ fron* it b> a long tbmfeiaibh^Vihd wh^h*;w6uTd^ 
for a particular co.itrivaiice for the coliefting itw ' . . > ■ , 

f or this pu' prfe, co^ alt is toaftec in a vaulted dven, b which is adjufted 
lopo- crook'-d ch;mney. The arfenic in vapois p^i ^ibng^hisichibncy,, and 
]s there cc’lcftcd } the acfenic which attaches Itfcwtpih^'bpldfejft'iod bbft diifant' 
part of the chimney u in fbrm of a white brlgb^ |b<!idef, called Ffo or- 
Meal of Aifenic j whcre?s that part of the arfehic wrach 

part of the chimney, and let 3 : remote ftxib the fufoltXj 'fwto a kind 

of bfion by whiwh it is reduced mto conspaa/heavyjVwhittrtnalJei tumbling; 
white enamel. Tbcfc TalicS of ^hhe.ai^mc are- ^Im interbpte*! by- 

yellow or Efcy ’.fti veins and ftiratlti Thbfc bblparsf. 



•■ - ■ aWfeiolent 3 iMfp|i^b«‘l ■«■ pb|^#e?‘ a 3 N«|«' 

tav.birbifii^hi^liMchi^^ nor 


{j. V' r I t 1 - ''-K ' ‘ ' I ■ * . " 


Petfons. 
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i'>4 

I Vi Tons jioironecl by arfcnic fufFtr aaitc pains in their bowels, violent vomitin"*!, 
told Jvvr.us, Ijntopcs, and con\uIfions, which are always followed by dcafh, 
uiikh. preventtd by Ipeedy lemcdies. The bell antidotes to this poilon a.e 
huge quantities of ililtuing and Ibftcning diinks, as mualages, oU, milk. ,Pt’i 
haps ablijrbejjt .'ind alkaline matters woul4 arib produce good efiefts, from the 
projjcrty which arfeuic has of combining with, and in fomc mcalurc oi being 
neuiralized by, thefe lubflances. * ^ 

When the bodies of pci fens killed by arfcnic are exanuned, their flomachs and 
mfellines arc found coveied with red, black, livid, inflamed and gangrenous 
fpott. Frcqucnrly aifo arfcnic is found there in fubftance, which may cj|il> 
be diftinguilhed by its alliaceous fmell, when put on burning coals, or a red- 
hot iron. 

Mr. Geoffi 7 ’s table docs not Ihew the alBnittes of arfenic. In Mr, Gellert’s 
they arc zinc, iron, copper, tin, lead, filvcr, gpld, and rcgulusof antimony. (jrJ 
l.XXXI. A s A-F(E T I D A 
LX XXU. A S B E S t U S. (t) 

LXXXIII. ASHES, This name is genertdly applied to the fubdance 
remaining of bodies conuming an utflatnmable matter, of which they have 
been deprived by burning, or calc.nation in open air. Thus workmen, without 
underdoing chemiftry, and induced merely by analogy w idcmblance, apply 

(g) Kttimn relates that arfcnic ptecipJ- that a beautiful metal like the fineft fled 
tated aitnoft all metallic folutions, but mull may be made by meUing c.ft iron with arfe- 
of them very ilowly. Silvei, iron, copper, nic, glafs, and a little tin ; and that a metal 
tin, lead, mercury, bilmuth, werepiecipi- refcoiorij- lllver may be made from iron, 
tattd from at] ua fortis, and gold from aqua no, arletfc, and perhaps a little topper. 
ie»ia. So'utioiifc of mercury corrofiye fub- Mr. Brandt (vfff. ITjij/ii/. propoles to 

linute, ol copper in aqua regia, of sine in tnalteavarniflifoi (hips, of arwnic with pitch, 
aiiua-fortis, and of regulus Of antimony fuf- fulphtir, or rolin, to preferve the timber 
t -led no precipitation. Solmtions in vitriolic fro n rotting, andLfrom woi ms. 
a, id of Ainc and of iron wdre precipitated, {h) Asa-fo£tij>'‘ ir .1 gum-refin, from 
ot copper very little, ^ugs^•of lead, and fo* four ounces of \ ’’k.j n tui.ed fpirit is capa- 
lutii ns of (ulphuf with quicklime Of itxcd bic of extrad.n;; t^o ounces fix drams 
alfc.ili w'ere precipitated 'I'ha fame author and a half of icfinon ta'uft; anJwatei, 
tiiitlur relates, that arfenic was not precipi- One ounce three itrujdes and a half of gum- 
tawd fmni its folution in vitriolic or nitrous my extro^. Pout ounces of afa-fo-cida, 
acids by oil of tartar or by volatile alkali* but iliiiincd eilber With water or with ipint, 
HUMS p''c:piuud fiom matine acid by oil yielded above a drmh of eflbntisJ oil, in wbkh 
‘>1 tai tar, jti peculuW fmell refldei. tintmm, 

Aiicntc is ufed for many purpofes; by (») AsuvsTtfs is a grey, ereeniib or 
dv*i>, as an ingredient in coropodtiona for blackiflt floae, poiRifled ot cbo (Webemi- 
1. (lets end other fine reds j by Mldfotiths* cgl propertios as amianthfa, Sind U therefore 
1 I cqamCIiing { hy makers of dtTs, for pro* referable to the fame dafs of Ice 

moting the fufion of fritt, Andthe dnarncfs AMtAKtAus. The chief dilG^oces*' be* 
and tianrpareneyor glafa i by pottrrs, for m tiphtltholK two Pones wie, ihiUili^Aus is 
whit‘ glazing 4 by eUayets in fottn Of hm’k* tlliW,omiS»lh«», tuld to ihrte am 
ghfs, for promoting the fcorifomcbili of those htoi aM bil^, ’ . 

ores which eontain tin and aiidmony, for is A.ton'i't'.lliVCn to rlnmr- 

tiiC preparaefoA of compound oietshit And for uttwb.. S<n^v» 

,whiwniog copper, and wsfe, Mowtm fays,> . . ^ / 

. . - . : the 
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the noiM of to laetaUic f«rths tlmt caldocd Fewterers, for exauipl?, gW« 
the name to theeartjijgif tjbts oactal which to iuGon has been deprived 

of it» phlogiftcw and finrcaUiC ptopertki. U* workmen had always applied names 
as properly at thm|[ liTe donie jchiat thiBf could not have been blamed. See 
*Comsv|tkhwm u,iiwt5Lu Ktu 

JLXXXlV'. A UnHplX % * JThe ffiiihole k the loweit part of a furnace, 
nd is intended to ams falling from the fint, and ru ^ve a paflage 

to the aw whicH the'rfumace* to keep up the com- 

bu^n. See Fv&^4iSpr\ ' > 

LXXXV. jA*!' W. on. ,Cbeinifts have diikngUilhed by this name a 
furnace fb omiiftnii(ih«4 ’that, it alwars mauuaih an equal hc^ and which 
ihall laft a lot% time without addition Ot fteib fuel. 

The bod)F'of<ithe iUhnitUi^ haa nc^hittg in h pauteular^ and is oonlbmAed like 
ordinary furmtce^ £at '^at one pf, id* or its >irudidlei» there is an upright 
hollow tower, syhich cominitnicwnm with the firft.iplacc hy phe oe more (loping 
openings. This 'tower ought to have a lid which exa^f cloli» its upper 
< 4 »ning, },'?*'• 

When the atnanor t$ ^ be hlesi, ijS much .hwlited coal is put in t h fire-.piare 
as 1 $ judged necedary^ and thoi tpwer iv'UUea.to^ thq, top with uitKghted fuel. 
The toWer is then tf> be exa^v doled wide its lid. As* fyA as the coal in the 
rire;;place is conlumed, chat in tne tqwer fads dov. .1 and fusplies its place. As 
the coal cont.nr'ed in tower hat no free C»minuiucatU»ll^ith the external air, 
it cannot bum tHl it &Us into die fittsplace. 

Tlie athanor. being much celebrated and ufed by ancient chemdb, it has been 
parricularly defedbed by m^uy author and was fbrmedyib^md in all labora* 
tones. Ac prefenc Uds furnace as much leA ennii^yed, and is even negleded. 
T he reofon of this is, thit all the . ncieht chenu]^ were in learch of the art of 
making gold 1 and being cxt^tcu this powa^l 4eSre« and Coohdence of 
fuccefs, uiey Ij'ared no trouble nqr eapence to aoeoiii{)^dl their dhfign. '1 hey 
undertook witi it UeiiCltion, operations whicht required great length of time 
.’nd unreim.-.v. t ''^'^erea now, tiwib allpring hopes having vadirhed. 


iinoouDtea y muen .loojcr man .fne nowever tp oe lets powerful 

over moft men. For now, ati long and ia^^os operadoriB whence chemiftry 
might receive great advantages* wlMgjblMh ita biniM aira&me and difguftful. 
There it, in fad, a confiderable difihipdce betwixt the hc^ of explaining a phi- 
lofophical plsenomenoii, and tinm of obtilining ah ii^ of n^ capable of 
producing many othera. Hadte die ii^tdrUpients empMf M !h mhg eperations, 
and particulaHy tile ltdiancir. am ikgladkbd ^^1 aUc| becaufe the fuel 

in the tower istipc cd rock fliafe hr Aili down at oqi^ in too great quanuty. 


^antity. 
uoyed m 


UQUCVII. Aa*0R£. I1te;wd* iarot,''^ch at pre&hf %n!fies In 
general a finoblhe coiof, ^ appllil^^d tb Xerxal?,. called 


/i) See P&Arss. 
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exurt-ftontj and to the blue prepared from it. But fince a blue lias .been ez- 
trafted from cobalt, cuftom has applied to it the name of azure, although it 
differs confider^}/ ^oin the former, and is ineapable of being uled for the 
fame purpoleg, and particularly for pairing ttt «i£> AttnW 'atpttsEent is 
called Lapis Lazulif or only lapis, and the blue jpom it for painting 

in oil, is called Ullramartm. * ’ W 

The name azure is generally apjdied to the b!t^i^|flH|Me from the earth 
of cobalt and vifriliablc matters. This giafs, wMcn^jpR&ed Smalt when in< 
ma0es, is called azure only when it is reduced to a 0i»powde!t’, Several kinds 
of azure are dillinguifhed, accordii^ to its d^rees of beaUty, by the names of 
Fine Azure, Powdered Azure, and Jhme of Four Fires. In |renetal, the greater 
the intenfity of color and the finenefs of po^^r, the tnoreDeautiful and dear 
it is. Azure is employed to color fiarch i hoice it hOs alfb been caM^ Starch^ 
Blue. It IS uied for paintine with colors and iot a blue enaiUiBh Set Cobalt, 
Smalt, Zaffre. See olfeLa.m'LhZVi.i. ^ • 

{l) Aurum MosAtevn, or Mvsituiv*, whid> means a- fal ammoniae and cinnabar 
is a mals conAfting of beautiful gbid*cvlored wQl be fublimed^ and the reftdaum is the 
Aakea, prepared by amalgamating dn with auruot floAucum, or moftie gold, weighing 
half Its quantity of xamwtf, mining this Shout ^ more than the tin origihally em< 
amalgam wlsso cold with half its quantity phqred. It ie uthd aa a p%fiieiit and for 
of fj ammoniac, and the fame quantity of ivith glafi to imitate the fpsngles of 

flowers of fulphur, ahd by cx^Ang the lapis lamih Which latter purpofciEining 
whole mixture to Are in a owtrs^ by tilfc is allh employed. 


icxjcxvnc. 



C ^*7 ) 




ILXXXVUI. TIALAncE (ftYbRbSTAXIC AU The In 
■ j dioftatkal balincc is an mftrument; by which the i]>ecil.c 
gravity of bodi^ is detertninsdl. For this parpoTe it is ncceflary to fiml how 
much any ghnm vvti^t of a body, wholo l^cific gravity is, required, iolcs of 
its abfoldtc gravity wnen pHii^d itttq a, fipiui* liquid fubllan^es are propet 
to determine ^ecidc jaHmtks* becapfe thefe gtavides are only tcUtive : bur 
water has been generally employisdibr t,Itts |>qrp«^e, becaufe it is tlie molt com- 
mon Uquidy and moft cOaftaiotly df n nearly u»i:form weight. * 

Whm a body is to bo^wdkl^’in water, it is fufpcauiicp tp one of the aims 
of a batahee, to the other wMch is ikaed an ordinary liale, and in thn 

fcale weights ate to be put -fuilioient toi niak.tiidn an equilibrium ivith the body 
lulpended in mr. The weight neo^flay Ibr this purp^ u to be oblervcd and 
remembered. Then the &me 'bod;^ ftui ful^ndcd at the arm of tlie balance, 
and counterpoised by the heights in the fede, is to be immeriM in water, by 
which the equilibrium Is deftroyed, and the balance inclines to the fide of the 
weights. The weights Are therefbre to be dipiinilhed dll di equilibrium is 
teftored with the Jbody Ibnk entirdy in watefr jThe difihrence betwixt the 
weights of the famie body weighed in dr and in watery determines its Ipecific 
gravity. t 

It is proptf to obfcrve tqron this t. That water can determine the 

fpeciSc gravity of bodies onfy- Whudi are i^iecififtally heavier than itfelf. For it 
is certain, that if they wete %hcer than water t^qr could not link m it by their 
own wekht, which is nttMiSj for the«xcAri|INmt. In tliis cale it is neceliary to 
employ lome liquid ligb*^£ban water, (hoi ethereal oils, Ipidtof wine, or ether. 

a. It is prop^to remark on the fuiue^cf’ the hydrqftatical balance, that it can 
be em;^yedeonvenienrly for folid boMsaonljr, becaufe the fluids cannot beweighed 
in water but by means of fome Vjeflyi which mult be immerfed along with them. 
But this veflfel nayingits pcculia([ gravity would render a trotmlefomc cal- 
culaden aeceflSury. AnoBier tqethod is then generajpiy ufed to determine tlie fpe- 
dfic ^vity of £Aukb» 

3. if the folid bcidy, whnfe fpneifle gravity b to be determin^i, be foluble in 
water, as, for inftance, a^ongi fidt, water fcouW i;iot be employed for this ex- 
periment, becaafo a quantity of it would be diflblved during the time of weigh, 
mg I by which, an dror would be oeieafioiiwd fo much greater as Uiere was mu.r 
' . ol 
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of tifte ioluble dilTo^^. . Iri this ^ thdi k k liepdibf M tile Ibine other' 
liquid which amaeA ilUSoJ^ tho body^ ^ eUe «» oinploy t^e ’j^dro^dcsls 
, baknoe> b^t the ^ method . by whi^ the i^ec% is dilco- 


or niu|M-<a i^:fuq or creatqot lormi^ iqioia .Ip4m torm^ 

of a whkn is to imj^rc^at^ tiiter dir ’Oi^ disced 

byfhetamuuous aeictii To fhjdri theie balls, ;.|llin|^ of ^ 

two pans of pow^ml creamof ta^ar are an 

ni^ if-/\n Trvaft^l until inmi» u/AitAv*:' ^iTlitut W .i^i% jf;Vohl tllUC^ 


oaRhen oir irqn ye^l with i^me waoerv This tpixtuam if — r- 

.to time, dUtitWonies !Sliifol(';'idcyj hodtehqo it Is 


u|n»^ 


be ^txed as b^ore, "This .tneattnimt: |s: «o' 
jooarly dry, ibm^^t of the 
it. is to he.rOlh^d up ^ hito the 'pi^; w«m,. 
a rag, ahd when kfcended to hip dl^ k it th 
Ibme'oolor to ^atfiquid./ 
Tht^iiifui}qh'of'.'tn^|i^.,i^^' k tonicji'ift 
and is empbyi^ both intdt«ta% ahi eztea^^ 

. Iron betn^-felu|[:^.'iu’'al{..hci^.-J#'’:^|bipl^ 
acid, ■ whicfcT reduces it ' tq', a 
would tymain liquid, wodi^ifdim a pit 


Tif^urip/ 

be uira, *'■''" ■*' ' 


nothing ^ 
in a Iqhd :jf< 
th^isa^ 
ther, Iw !^iph 2te i . _ 
Hence It Ib^lbi^ 
nature as the.tiurpiriiid 
be fub^tuatdli^iea^>t 

xq. 

of mei-cury 
frarm, , ■ ... ,. .,. 

The 

ing die Juid ttiaj|. into q h- 
Theib bails ire empl($^ 
whieh purpo^- ^ 

XCt 

:.whkh • at 
..Frendi,, , 
in a h 
taining 

etpplf^ed la m 
neg^ wkJd '.' ‘ 

' Laii^ — 

'*4^00 am very dbilHc. 
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liquu!, lliK {9iiiiewfi«i«|;!iick. which flow fpontai)eot!if||i Itweia coirmii 
ticts, or frotm |mrpor«;t«t o^ain « %ttr 

n;H(i««p«r(toVilarte,hK^ «»diilu)« 

cuilh thorn tiroili «||S» deiive t^dr Uquiditjtand 

imell from » gwtterer Ids^iuMity of oOhitl^’o^ whip they oonisaiiK and 
\vbu.h may be exttlnSjted by wtiliattbo with 'the neat of vnMer. 4^0 il« 
(EsOtNTIAt.). 

Balfame may be even conlldered «b true eflfential oib* whigjk hove lot^fiMne of 
their odoriferous principle, anti of their fineft and moft vwotilepait. When 
they ore deprived of their ^oiaimog piut of volatile their refidmuftw eitaSly 
refembjb thufe which mmoin after tine r«£|idcatian of e^ori^oils*, iThlfe tnfix 
duums are true refios, from the analyfis d? which the %*i« prineipkiiuce obisdfied 
as from taatural refmsi and thei^ laft are nothiti^ but halliuiw ea(hao(M«)v|r rime, 
or by the aAion of the air, and of the ftui, of aU thcar odimleroua tpl vplauk 
parts. 

There are feveral kinds (nT ptui^ bairabia. 'ijiheys do tm dtrnriai^ differ 
ftom each other, but only in the fiiteU and dq|pf|a qf conriftcaeei < Tlw f»ne 
kind of ballam aifo ftequently diS^s with refpdift to the iht^eea of theflttwo 
qualuies. * , < , 

The prindpd oatural balfdns are thifi M^esa ef or the imN/r Aa/y2H«, 

which is the moft rare a^ deat of all a im^km »/ tok «nd cw Mm k 
both which Mr. Beaume confideta a^s the fatbe J^iiad of ba^tn, wieh this 
ference, chat the firft ft liquid, and the kcomi' <H|r i tibte ktl/m af 

Copahut or of Cepmba^ vui^Iy 0$wVi liqkd ned um^nes. 

See for^ an exe9^k <tf tk awd jprtyftertks ef m fh# he ward 

TvaVESTJKE. . . 

XCII. BALSAM^SipTL'^HOBU Thu baUam k£ Mphur ft a 
folution of folphur in qd, <« , r » \« 

Sulphur, from the tsitdhIuMe in. water and 

aqueous liquors : but >0 cdk, whip •ifti.oon*aft|W9ucli 

^ All oris, either eWpreflfe^SHiiplL^U to make thiw&lu« 


vacion, who keot thefib two iiibfhuicai p ipeiy^loag rime in|pupi' M 4 left heat, 
without perceiving any ftgn of ibluqbn. 

White the oU ftPifolpig’riie fiflphur, iepB^etn tfdmlll mkvm ePw, an 
acrid and difte|iMn)bte tafte, and n orioftiteiarion 

of Oil with vwiloiic aci4 s 

As w'v r can dhiblw oMy a deterri|!naiie quanritl^'rif, km ftltSy jCod as this 
quantity u greater whp me water ft warm than wh^opli fo oaa 

iofve only a determinate quanricy of famut* and i^iiiiiiandty » greater wtem 


heat ajpfdied^ tesoce fthwmti am imm 
& iuitabite heak i a {kaq;.of 
the IblutmA osnni, wio {pgrilaim iHn 
fejipiv in the fame msmnn awkm mkt 
ir^ water, cryftaUtee on the^A|>pfteatioKi 




^brhMi bhyeiii hm mdyi 


in bqil- 
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acid diflbivcs a metal or an earth j althpugb. this latter mode of expreflion be 
more gcncriil. !t is even probable that the diflblviag po-wer 'which the mom 
■weighty and fixed bodies have is really much ilrongec thaui. that of^bodies lets 
wt-ighQr and fixed*- This is certaihly ib if tim teadfiwjy ^to'unitc be only an efietb 
of the gcpcral attraAiori or gravitation of all^patticlcs matter to each otherr Ses 
Combination and Solution. » f : .i 

XCV. B A T H. Chemifta -call fcveral matters which they employ to 
tranfmit heat, Batifs. Ihc matters moft frequently ufed for this purpofc arc 
water and fand. ^ i 

Wlien water.is employed it is called Balneum Maria^ or w^ttr-hath. The lya- 

ter- bath is much. ufcd, and is convenient for many c^rationa. 

As water, when expofedto fire in any veflel from which it can eyapomrei .does 
only receive a de terrninatc degree of heat, /ivych alway^t remains the fami&^wbcn 
once it has arrived to the boiling heat, it follows* that by the wa^t^iliath a de-t 
gree of beat always equal may with perttanty, be, tranfnahfed* . FjJiPtl»cr», this de- 
gree of heat being incapaWe of burning, or of commubifiiating aivompyreumatic 
quality 10 matters (iileeptUale of iit, tlic water-ljath h»s the ji^irlantage of nqt 
cxpofing fubftanccs to this incmtvcnienGc, Iv^.twi^erTbaEh m.ayjjjc<tl!3fe,.bef em-: 
■ployed fuccefifully for all dejgreca of heat infedor to diat Af fboilND® water» -Saf 
Alembic, for the JiruSlure of the taater-hiiLb. , v , , •• . - 

When vei&ls in which diiUllations and digt^ions are hii^e„ .are placed in- iapd, 
theh a fanMatb is formed.* 1 bis intermediate /ubftatitjc is alio ii»5ei^,conypicnt 
to moderate the too creaat ja£bivity efif the naked fire^ and ,^0 tranimit anv 
degree of heat from the w^eft |0 a red heaC : As-d^^ bi«,l?i,is attended witn 
lefs trouble, and requires le& apparatus than ^ Wap^-b'l^lv it. ifi 
in laboratories. For the fand-bath nothing is tjeqhlhte anteattHenor iion. 
veffcl filled with fine fand. This yie^l is fitted to a^fumaea^^and is capable of, 
containing the cucurbits, retbrti, matrafiea# o|oth«^.v%fiielsc9|!ttaihingt^^ 
ter to be operated upon** ; ’ ■ 

1 he only baths now generally uf^ in chemifity ai^diofe tnejpitioned, the water 
and fand-baths, becaufe thei||Te the mt# ^foovimient, ' and 
the operations which do not mpif^ n^ietCfire. - ; ^ : 

Ancient chenpifts, who had alha finaore* mpil!; ^ Ipls, >of alol^y, 'abd ,>yli» 
for that realbn were much mom careful and I^bomi^ in fhelqoperatioojji bl'ed 
many different baths, .jn order to apply pr^-cilcly W rcqPFbfl 
They ufed the vapor of water« ^cs, ;.daij® the fq^^nce reth^ihg aftar the 
fqueezing of grapes, and whatever they imagined moll proper tlqiir piirpoles : 
hence the names yapor-iatb, ^-haib, dunj^-kathi, batbf^-^^^b^Je's &c. 
Bur •>$ we have feid, an intelligent and , eieperiehced artift n^ay yeijjr wellp^ 
ai: ■ X chemical operations, whioh do not require a fiafosd fire, bylmeans of the 
water and, fapd-bafhs. Dis’^i.i.ATiON. W.DipEaistfiojif,: : , 

The word hath is ufed m another fci^e t<j^. fipjjfy 
.matters in certain operatiph's ; 

ractafe are faid to be wheb they are meltedr gbhi# , 

antimony* -this feraim^ mfelred^ 'ifes/A,# 

Alchemifts, who conlMer.gold ysittbj^ing arfehiita^, 

ikokiug only-t haineum ftSus re^i bet^qfe, % fad,%oid bnly^*icah 
^pf lnt^ony. Sre PuaiaiCAS’ioit Goto ^ Antimony* ' 
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XCVI. B D E L L I U M. 

XCVII. B E E - G L U E. 

XCVIIL BEER. Beer is a fpiiitvioiis liquor made from any farinaceous 
grain, but generally from bartey. it is, properly fpoaking, the wtne of barky. 
The meals of any of thefe gruns being exo^w by a fuiiicicnt quantity of water, 
and remaining at reft in a degree of heat tequifite.for the fpirituous fenuerutlon, 
naturdly un&rgo this fernaentation, and are changed into a vinov^ liquoi. Bui 
as all thefe matters render the watf^ mucilagktous, fermentation proceeds (lowly 
and imperfedly in thefe liquors. On the other fide, if the quantity of firituccous 
matter be fo diminifhed that its extrad or decodion may luve a coiiv«‘nk nt de- 
gree of fluidity, this liquor will be impregnated with fo Imall a quantity ol fei- 
mentable matter, dtat the beer or wine of the grain will be too weak, and has 
too littk tafte. 

Thde inconveniences are remedied by preliminary operations which live grain is 
made to undeq|o. 

<3'hefe prqsSxationsfonfift in fteeping it m cold water that it may foak and fwcil 
to a certain <kgree, and in laying it m a hei^} widt a fuitabk degree of heat, by 
means of which, and of the imbibed molfture, a germitution be^s, which is •<> 
beftopped by a quick drying, as foon as the bud ftiews itftft'. To accelerate t(-n 
drying, and render it more complcat, the grain is flightly roafted, by making it 
paft down an inclined canal fufticiently heated. 

This germination, and this flight roaiting, changes confiderably the nature of 
' the muci^notis fennentabk matter of die grain. The g^ermination attemuces 
much, and in finne meafure coiadly de&oys me vii^fity the mucilage^ and it 
does dus, when nq| carjpkd too far, without depriving the groin of any of its 
pofition to fimnent. Onidie oontraiy, it changes the grain into a faceharine iub- 
ftance, as may be pcrcciwaf by naming grams beginnmg to genninate. The 
flight roafling contributes allb to attenuate the mucUagmuus ’lamentable inarter 
of the grain. When the grain is thus prepated^s k k fit to be jocund, and to 
impregnate water with muai of its fubftance witliovt forming a 04 vifcous 
« mais. The gram thus called tmit. This malt is tlwii to be (ground , 

and all its lubftanoe, ftmmentable and i^ubk in water, is to be extri- 

cated 1^ means of hot waokn >Tb» extrilft or inlufion is fu^ciunly evaporated 
by boiling in caliironsi md ibme plant ut an agreeable bitternef , fudi .as bop., 
is at that time added, to lnekhten the tafte of the beer, nod to render k capatdc 
of Being longer preierved. Eaftlyi this liquor is put Into cafles, and allowed to 
ferment ; nature performs die reft of the work, and is only to be afiilled by tlic 
other inoft favorable circumftunccs for th? Iptritoqu^ fermentation. iie( Fermi t,- 
O'^TiON 'Spirituous). 

XnX. B E N. (>1) 

{#) BnauLiUM w a gum tefin, from an * ^ '(!}) Bav-Nt'ri yiVld, by expre/Bon, 
ounce of whftli’ tn*;^ be extroAed by Water milch oil, which, from its property of ma 
fix 4nuas audl^o fcnqilcs, or by jmktwa " becoming »aaci<l, at !«.•?(( for years, is uk>l 
dfStto* AeawfOtv* > as a meaflnium tor liie cAtr^.dion of the 

(ff\ Bsi-Gcua ubibft, uoAgOWb gk- jtjdorifcrous part of (lowoisot ^afmin, .vio- 
dno«a in-»a’r ojr befti’to Iws^'yofcs, I'y.mnths, I.iliw of the valley, 

' ,tbe.Ci^lM ti? tlw pives, spd to clyTe up the tt(b4rofcs, jonquUs, tlove-jwly floWrs, .mil 
celts, ‘ ‘ j others, wliicb, like thefr, yuld litlle or n > 

. ' Q. * ' V rlhr'l.at 
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C. BE N J AMIN, Benjamin, or Senzein, is a refin of an i^reeable aro- 
matic fmelJ, frorn which an efiential fait, or volatile, concrete, cry&Ulzecl add, 
called fiowers of Benjamin, is obtained by fubiimadon. See FuowttiiS of Bzh~ 
JAM IK. As to its other ptrinciples, it is fimilar to other refins. See RastK. 

Cl. B E R Y L. (rj ’ 

CII. B E Z O A R MINERAL. BesSbar mineral is the oarth o£ 
the regulus of antimony deprived of all its- bhlc&il^lbh by the adaon bf the nitrous 
acid and by calcination. , „ ; . 

The ordinary jn’ocefe to tnakC' this preparation confi]^ |n difiblving, butter of 
antimony in a fufEcicnt quantity of nitrous acic^ or dll^^ ^^hqm<ma of lb- 
lution ceafe. If more nitrous acid be added tlian is necefi'aiy for fihel^lUtion, no 
inconvenience follows, as we Ihall pt^ently lee. , - ! " \ 

When the folution of .butter of antimony is ma4c, it is to be eyattofated to 
drynefs in a glafs or ftone-ware’ yefiel : more nitrous add is then tb to poured 
upon it; rather too much tl^an too little; bqcaufe an cxccfs of thb‘|4oes ho harmt 
this folution is to be evaporated,' as at firftj and thb fame operadop is to be*e- 
peated a third time ; after which the matter being dry^ is to. be calcined fos 
half an hour, till, according to Lerneiy,, a very flight acidity only remains. 

This operation, wiu£h was invented for the preparation. of a rgnowsd;^, furnilhes 
phenomena very worthy of accafttion, and fit to lUuftrate the en&htiw properties 
of the nitrous and marine acids. The foUbwing rematlfis then are to be. made on 
this ful^e^i Aqua-regia tkir^ the moR >6bye meoRriiumof tegulus of anti- 
mony; and Ib^rit Of nitre, , in which die butter of iitotinrony is forming 

an aquatf^ja with the niarine acid cohtained In. mis butter ;, a h«hr folution w 
made of the reculihe part, * which after this' is ho long^ tsuted with 'the marine 
acid only, but with the nitrous and marfoe addsjointl^ that is; with aqua-regia. 
When dtis iblution is not hurried.' too is clear amd fimpid s . <md this is 

the bell method df ha^g the jfeiPca^ieR .Boinbife huiaitfty or reguRiis of vantitnonY 
■perfeAly dififelyed;!^ 

As upon occafiTO," paitd^pf the mgiiius 

qf tmtimony froth q^Rlir, . 1^!^. tbe 

marine acid, 'iutd .coolequedtfy. ab'titno&y" 

broken,'thts'nkrouS Wiff,:ldaes‘t|^h,P''tM',pilm'.OT.'lhe’’''ix^ mqCh 

more facihty and atirioft iiiftkntaiiie^fiy : htmce it haj[i^^S‘that un^ the nitfoiis 
acid brmachply ami at lqnginie^ak, ^,l^TOm is miadcfo impe^^ 
that all the matter is apt to liR |bft;ah% iftbuaiitui^^ felftfv^iil^cc, 

which happens in molt ibluriohs, at^l wbhsB ^occe^ife 



flo^A'ciVis.-^is : $eraeffiijieiCawi^.iet>tiifo'S»' hr|^ou$' 
tiipt in the oil, and put iii the. hoStnai. .«£,» ^wDond 
ptepeir,. veffeU , > rijlwff# "f 

layer of freih Howers^ ahovc^ which uitue UttWl ’ 




nMty ^ Mowers 




coy.er to befcrcwed on't|j^]U, 

It lull. By digdlion aorihg 24 |ioutv% -4.^ zaRre.: 



quittittcy' 
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oTiantity of air in this fotiiuon is very great. Di. Hales h.;s afecrtaincii tliat 
mirty-'fi'x cubic inchtJs of air, arcf<il^cr^:^«5frQoa tlie fojution of half a cubic incit 
of buner of antimcmy in as, mii’ch' uitrotis ^id : but this inuil vary according to 
the manner of the foldlioh. " li It even certain that it is air which is tlius 

difengaged, and hot loipe 0^5 fufaftance iJipdwced to ela^^’c vapor ? 

Howwer it be, tbe new c^robinatioh of^ reguliis of antimony v.'kh the acids of 
agua-re^ is very different frota fhe butter of antimony. TIk picfencc of liic 
. nitrous acid po^uces an eiidre change. T his tpetallic: fubft.incc is i-.o longer 
united with a fijSgle nctd, .incaj^le of depriving it of its phlogiltoji, and wlacl:, 
by its Intimate tmlonv comtriuniW^ totlK; fcmimet^ its volatility. 1 lie nitrous 
acid caiMKJC uhite with the rcgulus of antimony , witltout depriyipg it of a l ajie 

{ 5orow» gf |ts inflammable principle, The regulus 'thus half calcined can i.o 
ongcr bive the :l6ime adhirfion to the marine acidj tlierefore if this new combina-- 
tioti be expofed rite aiSlibh of fire, the marine acid, which ndw fearedy adheres 
tqi,thts altered . «»^lUc hiatter, far from railing it, as when it was combined ■s.riih 
no. other ac^ does with great facility evaporate*, and the nitrous acid, which ad- 
heres fiUI ieis the marine’ add to this htetallic earth, quits it ftill more cafiiy, 
and continue it mutfc and more of its inflammabde principle. 

The fame efig^ .ought tq take pfe(je iiill more upon the new additions aiid 
evajpotations of the nitrous ^^idji^ thd'efore,-*after all ihe'le operations, nothing re- 
mains but ah earthy m^iter, a^folutety fixed, unfufible, and ipfoluble in 
acids, -which has' no Tdhi^ an^y ihiette or purgative qualities, nor any tafte, if fuf- 
ficiently l.cs^^. 4 trtic cil# of ^rimonyj, entirely fimilar ro 

diaphoretic antinwhy, ejtij^t'that to. this .^tter prepd-Stidn a fmali portion of die 
earth of the alkidbe ’lMifei of ^ ■which; is not to be found in bezoar 

minerai; haiqp we b.U£^t' to cofidtide, that, hitroiis add produces the fame 
effeds upq^ me,mgdlu$ of antibst^y hpofid, as it does oy the dry way. 

>IV!heh bbaoaf iriineral is piej^r^ Ibr thepurtiq^ of medicin^ ifis proper not 
to oaJdne it too in^hi o^herwife' it«wquld pro^iy hive no y^tue. when it 
immoderately jcsddir^ as Xein^ prefcribes, it may have the' fiidorific virtue 
. aferihed td |r, Tmm thcTmafl Mid and perhaps of #h>gifton adhering 

to i£ 'Tt tt tlfis fiidprlfic yirtu^^^ trpljf or falfely; wft^h has occafioned 

the^name c^ bex^ .mih^rali bei^me the anitii^ 'bezdair is ; confidered sjfo as a 
^ ^ -c' -/v' 

It is mdent iiud <^^thing the natum of the bezoar mi- 

.nerid, ^ pfiip^tid^ .'that,., the 'mafine acid contained in 

the butter of antimony 'Is entirely loft,' effentiij to the operatipn, fince 

the imrous acid alqne is capable , of i^pt^gthe of antimony of all its 

phlog^n, imd of reducing if tb a bwoar mineral. 

«heo.iQf im?ploydng;but^,of afiti<oqiiy> whWh io^diivs a prehminary and 
expenllve prepmuabn, the dttrous acid may dire^y pigaii^ uTOn the povKfered 
' re^lus^ am ma^n alfiiled by ■’TI im acid reM^ emrooes the i^imeul, 
wkhmte if $ bed^r^ it of Its pldoa^n wmie ic attacks it, 

'mo«,,ocid .pouSred’,t^'..si^' this repeated 
, ''tsM^''hi^at!|idft calcined*' « cafit of anthnony' is ob- 

V. /, Q„'4 CIII; 
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cm. BILE, ' 

CIV". B I S M U T H. Bifmuth, called ai£o tiu-glafs, and by fbme naturalids 
mr.rfnjita off.cinaram^ is a femimetal fomewhat limilar to the regulus of antimony, 
i t appears lo be compofed of cubes formed by th^ application or plates upon each 
Other. Its color is lefs yrhite than that of the fcmilus of antimony, and has a 
rcildidi tinge, particularly when it has been expofed tb the air. 

It is the heavieft of the Icmimctals, and lofcs in water about a ninth part of its 
weight. 

Jr. is allb very fufible, and melts a long time before it is red-hot. 

Bifmiuh is f ‘mi-volatile, like the other femimerals. ‘When expofed to, the fire, 
fiov/ers rife from jt ^ it is calcined j and converted into a litharge add glafs nearly 
as lead is. It may e ven be employed, like that metal, to the 'purification of gold 
and lilv'^crbycupt-llation. 

It cafiiy combines with fulphiir, and is thereby reduced into a ftriated mineral 
like ant'iiony. > . 

(r amalgamates with mercury, and, according to Mr. Wallerius, it has the 
fif.gulur prop.f.'ty of fo attenuating tin, filver, and cfpccially lead, when any of 
r:;..ic metals .-tre added to this amargam, that a part of them paiGfes along with the 
m.m ury through chamois leather.^ This iulEciently proves that this method of 
jHivifying mci'cuiy is infuflicient. (Wallerius's ^ner^ogy)'. 

Mr. Cramer, on the contrary, fays that only'lead, and not the Other metals, 
can be ib difpofed by bil'muth as to pals along With the mercury. He adds, that 
the leatimuft be previoufly unit^ by fuficn with the biftnutb} and that if the 
amalgam be digeited during fome day$, the bifmuth is feparated, and thedead is 
left attenuated with the mercury. 

T'his fcmimetal is not equally foluble in the fevcral j^cids. 

'File vitriolic acid does not, .properly j^caktfig, diJR>lvfe biffnuA. If a part and 
a lir.lf of bifmuth be mixed With one patt of coheOtWrated vitriolic acid, 'the whole 
didilled to drynels, and the fcfrduum yrs^ed With Water, the drawn off is 

of a red yellow color, but from wluch nothing can be pfecipitated by ^kalis; 
h: nee it ttiay be.^j^ccted the vitnolic acid attacks onlymeififiammable part 
of bifmuth, and does not diUblve its metallic earth. ' , \ ' 

The nitrous* acki diflolves bifmUdi very well. j ' 

7'jie marine acid attacks and difiRdves bilinuth a little, bttt iftowly and difficultly. 
Alivalis form a pi ecipitate with marine acid in which infmutb h^ been digeftetl a 
c...rtain time. ' - 

This fcmbuetal does not very lenfibly detonate wi:h nhre. ■ It is, nevmhelefr, 
c.ilcined by this fait, as all the impCrfeft metals and lemimerah are. 

Two parts of nitrous* acid diflblyt with heat jmd effervdf^ehce one part rsf bil^ 
muth. Tiic'lblutibn is ■cleiu', fempid, and rOle-6piored. , If feoagulatesihibfm'all 
cryfu'L as fi>oh asitcobls. " 

(f) Bile of Animals W an oily, vifetd, w?, and a confidet- 

r;i;.onaret>u.s fluid, cSHufiblc in water, and able qiiafttlty. .alfeatf. , A’c*i$ "aliro 

when thus diluted, . ttiofe jrtitrt rcent than dteompofe h, aA: thetifc&y nenfranze(l,’%nd 
other an mal fluids, infld'flatoi bile may, precipitate not 

by licat, he fiiil tnelted, and then decorn- foluble in wjttcfj.bwt fHUtjy ifel»d>l«.i'a rpirft 
j-.'Jied, roelilinir by dilUUtition an iiiinous of WJUC, 
jpirit, a vonail fait, much cnip', rtuoi.atic 

TWs 
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Th'is folution ought’to be ma4e gradually, to avoid too great commotion and 
efiFervefcence. , 

Water alone being addfed to this foluddn, prcpiplbtcs the bifmuth. The pre- 
cipitate is of a very beautiful white, and is cotntn<^piy .ca%d m/tgifiery of hifm-.uh, 
and by Ibme artifts being the. farpc vfhic/i ‘Is \jfcd as a paint for 

the fkin. _ v-v'’’' 

To have this white very ’ beautijful, an aqua-fot^is rnuft npt be employed, 
which is adulterated by a rhikturfe df vitriolic acid j for' this latter acid gives it a 
greyiih caft. , . 

If the nitrous acid has diflblyiiS^butliMie bifinpth, much more water i.s 
fary to eflSs^ a pre'eipitatidh. 

This magiftcry, ojjght , to be sreU waflied, to deprive it as much as ncflil)] 
of the adhering aci^, aiid'dreftfv^lin a Weil cto^ bottle *, becaul'e this icmiuicrai, 
when thus divided, hste» lil«;hlYei;,.^d,lead, the property of cafily combining wiili 
phlogiftoh in yap6r,«»diif becoming black by that addition: hence the Ihiii tir 
women painted with 44® white may w rendered quite black by the phlogific va- 
pors which . rife fniria putrefying matters, neceffary-hbufes, fuiphur, liver cf 
fiilphur, bruififd garlic,. &c. /, ' 

Alkalis allb, added to, the folution of bifmuth occasion a white precipitate f>/ 
this femimetai, but npt fo bcav|tiful as when water only is uied j becaufc the 
pureft alkalis conain fothc phlc^^fton, which gives more or lei's color ro the pre- 
cipitate. ‘ ' , . , ^ 

Some autliors recommend afohition of fea-lalt in water for the making of tins 
precipitete. But on Bifmuth, iws Ihevm that tiso 

marine acid do^s norpreapitaie ihb femirnetal, and feparate it from the nitrc-.is 
acid, as it does filver, lead, and m«‘TCury. 

I’hus, , although bifmuth re^Janhi*^ In many of its properties, as the 
younger Mr. Geoffrqy has, fhesrn iitt the l^moirs of tbe^Academy,. lb that Home 
chemijls have called it the lead of the it appears, that, befides w'unt 

of dudtilityj, it differs effenpally iffom' that metal in other 

Lemcri fbys, that if &€ folutibn of bifteuih be Uft-ni to write with as an ink, 
that the writing does not appear, but that it becomes very block, when moiH- 
eped with the defiquiated liqiiOr of the IbotU of f^ulus of antimony. This 
Iblution is therefore afymp^thetiiC ink. TfaCTcafan of this phenomenon is ifnindcd 
on what we have pbfrfved cpacernihg the property which bifmuth has, when 
much divided, of eafily imibibing a fuperabundant quantity of phicgKlofl, and 
by that, means of acquiring a black color. - • ' ' 



ai., 

wkhb ^?d the fulphtth or phlQgii|ph, fteiri;, thi .I’wef,, biatlims the 

birmidh, ' whicff bedb'tihi^'^vmblb.' 

' It is evidieht sffteir this cjcplahitibh, that it is peediefs' to have rccoUrfe to tiie 


folupoix yf fo 


in , this experiment for , It only, .ad c;; 


teg^lo's -‘pf ''antimony, coMmh'ed in’ riiis 
i^fs 5 , tlte.fiyerbf C^phui*iWope]t!:|a^Jh«f^^ 


fcoria cbntrihiltesi , 

useitt^'yddhidl'ntetsdfic mattstSj excepting-, .aoeording- to IVIr. 
Gtdlert, siittc atha aHeiitc .*, iand all the allays are readcred mote fuufclt by bif- 


nM.'.!! 
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rtiuth. This chemift places thc affinkies of metdUc mattrn wiiii'bifmuth.iii.the 

iVliowing order; iron, copper, tin, lead, ana gold. 

cv. %is r ri& (u) , • ' ' ' . 

•CVI. BITT'-E^RN. ■ 

evil, bitumen. Bitumens ar« matim, <)f ;|i ip^i}g,Un«l* and 
dilftSreht cbnfiftfcnces, -which are ibund in inmy^lac^ within ^th. 
There is only ohe liquid bituraeh known: it><»llcd >f/rtffejKW,,,bcca«fe ,it 
is an oil which aftuaBy flows from clefts in certain rpcjts, and it i$ .^hered in 
wells dug in certain grounds and mountdns. See BcTRotatfM. ^ , . 

Solid bitumens are Jmher, caUed sACo Karuh, wjfellm.mtkr i ^pbai^ 
tum^ ot biitmen of Judea i and folm or ^ 

-AEthofe bitumens, when dtftilfcd, furwfcpMfegm. an aodkquor frequently 
fulphureous, a thin Oil like pt^eutb, a volatire aod wd concrett^ mM which 
amW gives the largcft quantity) a bhtck ahd ^ l;^ly. a ciwry refi- 

duum^ «ore or lels earthy and -copious, according tape,nature <rf^e particular 
bitumen analyfed. Foifll coal-furmfli^ the largcft quan^ty ot #is rofidumn. 
From this analyfls it appears, lihat , biwnens aret ciwipt^ed, #kc all <other 
vegetable and animal concrete oily mattc|s, of an oil andean wid. They difier in 
geLral from refins by their greater folidlty ; by their fniell, which ^ is longer, 
and not like the aromatic fmcil of refins ; by «ieir infolubUity in spirit of wine i 
by the volatile fulphureous ddd ; and finally, by the concrete acid obtained in 

tnetf^andys^ of bitumens is ap intereftii^ concermng ulilcb natqralifts 

are not agreed i fomc imagblr^ that they %lQn&i^o the mineral kin^ 

dom, and others that they proceed origihally from liftiftfinccs. We 


(/) i.-Bifmash, like iron. Is 
fiv’wi fufid, a kfs a. It 

isfuJihU with a beat of 46 of of faSpfnbei^^s 
thennometcr. J. It gnwtly iifcr 

fibility of fim tthor nutap. ThuSii;#n ,a»ay 
conufting of eqitil parts of tin a^d : 

is fufible with a heat of iSo'? of 
fcale. 4 . Equal parts Of goM and iifmufb 
form a brittle rcgulus colored like bimiuth. 
Eoual parts of if and fhtr forth ant# 
aqt 4 q|fittlf i^she former. A fotsjl portted’ 
of biimu^h ahereafes the teightnef-!, bard- 
jjefs, and .fonwot^nefr ofrfa.. The 
copper j»re«def^ ’lefs red, bu t not wl|ifo> hy ' 
bi{muth.'--..»Equ3l parks' Of Miikad . 

forr.i A daiE.grey''(fomfi» 0 »d';* 
be unitent with ifrso.iby'a ftlrojre nfeit ' It 
wtfrii 9Affr isr with Vtifulm 'hiT' 


aod'frve ^ts lead) { for fdls ^ imroru 
the eofomcrn inixfota for this being one.patt 
<|f.th^:'ohe;'part<rf,leaa,^^l^^^ of W- 
ian^th, and fon pj^ts of nittcijiiy j ‘ for anato^ 
iqw tin,’ and 

UttfomeitUi^ 

(prt^T^. f ;fojRt«rd>;fuiicfoiidy fofo»ki «fw 
sjffsf* 'for which pafooie 


it U jgrod^ ypyked ;vr'id*.>trhites eggs, 
and bqriwa»ild.i: ^.l^ 0 ^£gffda«dMMr by 


foryfofoli S is'prefia-ifole toiead, 
as it- more' ^'^eSually d^folfs injperftft 
toeo^ 


vfti of bi(mu«iar4 . for nswtttf^wifo 

tin} for fot.J^intm 

types (Homberg advIfer'Oaie pattlof bifoiuth 
and one of tin to be added to twelve {Mtrts of 
the, common compofition, Which is one part 
of. copper, one part of jtgulus of antinionyj 


;.and.'1itelfofos ^ 'yrifri . folidiur, 

(w) Birirhitir u dte oiftw folinc liquor 
which reniftins afr^^tfoe eryNlhwflon of 
fea-jalt in . fifo-wafor;, esr the WMr frdt 
fprings. for WatIbX (Ssa)* 

• jntt 
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mufl: allow thU latter opinion to be tbe ni^ probcd^le : for» firlb, no bddy the 
origin of which i$ certainly mineral, contains the portion of oil. Even 

fiilphur, which of all minerals appro^ies moft to the nature of bitumens, and 
which all the ancient chemifts have confidered as fuch, dees not contain, as Stahl 
has dempnftrated, the fmallcp 

adly. It is probable that tW qpMi^e^ jl^ which! bitbinens di£%r from reiins 
and other oily nMtttcrs,.,v^etablo an^ ahitnal,. 'are eitiier theinatural efFefts of 
time upon thefe oily matters eopvshuia into bmi mens', of an siteratkm pro- 
duced ufwmtheitt by mineral acids or rather they a« the effof^ of both thefe 
caufes united.' :v'.' ■ 

Thirdly, by dombraihg mlnei^ |ccids with vegetable oils, compounds may be 
formed much refembling natur^; bltumens,,jaa4 to whkh perhaps nothing but a' 
.fufficierttly long ili^iUon is ^[iitihg,tb reod^’them^t^ bitumens. 

Fourthly^ we c^nbt doubt that the yegelable and animal matters continually 
deftroyed on the furface the the , Juices pf which .are' capable of pene- 
trating further, triu^ ihtrodpee ititp phe carjth much oily matter, which, in time; 
may beconfc-.bitumcir. 

Befides, neural' hillPry proves, thjtt many pii^ vehetti^es and animals have 
been' buried in kray quantities, and eyeniat cbnliderame depths, by the various 
accidents and revolutions which have happened Uj^p earth j for under ground 
imnwnfe bedsofrurf are daily. fpuad» Lai^,krgeh^ks. of halH^ bitu- 

minous, and petrified foini'WOM; Wich can^^b^ fiodiingi elfe but confiderablc 
portions of the furface of the,earth» thua^ib’^ried by accidents too ancient to be 
remonbered*. AH airp fu^^^ the earth with a large 

quantity of m4y pily 'yrhkh' prot^i%^ cap be formed only ia the orga- 

nifcd bodies (Of vegetablfea ^ , 

Junker deftplbes^, after Neumap, the Profilan; amber, rainet^ which are the 
richeft known. Fifft,.it the foi^pe ofi'thc'W^^ found a ftratum of land. 
Immediately under thhi ftnd is a bed pj^ pky hUed wkh imall flints of about an 
kith diameter each : xkrder this clay lies, a; ftratum of bkek earth or turf, filled 
with wood, ! hadi^cc<amppfea ,and*^'bituminou^ this iiratuim Is extended 

dppp pf mmmk confesning iktle metah tlfpept^ irdn, which are con- 
p^ite»'> 1aftly/imdcr^'ti«a'l^!tbe'a^ ■found. fcattered about ia 

If are |rf:qiientjy,kicluded''infefts'and fra??' 

raentt of pldnwj of vegetable 

pnginal; . '^:!!»!l:;;!-f,^-' ,; '! ■■■ ''!,•■ 

^ JtJ$ tttw.that, petm fbuod in gipunds 

w!^it.nd!|o^l vi|fe-feble''puja»ra%*ift.i; fcfet i«k'‘e^y^^;p^x»ti^e;that thefe mat- 
teff hpay hnve ' 'few^.d^fttpyed^ ,;idhd tlferr' 'a^^^anpp. idme,-.-partici> 

krly'ds m«re'rvkioa or def- 

' .TKpfe bitu^ii^.!i^%% ' dMifp^'!tO' Int cot'and 'pPlifiied,' fuch .is 

'' ' r; ■' 11 ' ^ " 

■ ■B«umcrc 
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^umfns are alfo uled for the preparation of very foltd and beauti|ul oil 
vamiflies. For this pnrpoie amber is chiefly ufcd. See Amber W Var- 
nish. (x) 

CVIII. B L A C K N E S S. 


(.v) Not^ithftanSing the reference made 
in the text to timber and both thefe 

articles arc omitted by the author : we (hall 
therefore make fome addition concerning 
amher varnijhes^ 

A fine black varnijh may eafily be made by 
diffolvin^ amber previoufly melted in a cru- 
cible tilllt is rendered blacky in boiling lin- 
feed oil. But the folution of amber without 
decompolition^ by which its color is altered^ 
in linieed or other expreffed oils, iimore 
diftcult, and has been unfucce&fuily at- 
tempted by Neuman *and other chemifts, 
Hoffman fays, that he reduced amber and oii 
of olives to a gelatinous mafs by placing the 
glafs-veflel containing them in Papinas 0i- 
geftor, one third part of which was full of 
water. The experiments of Dr. Stockars 
are more xlecifive. He fays, that, by conti- 
nuing a fimmering heat during twelve hours, 
and by confining the vapors as much as 
fione-ware veilels would bear, powdered 
amber was pcrfe<ftly diffolved in exprefled 
oils, in turpentine, and in balfam of copaiba. 
He prevented the veflels from burftmg, by 
making fmall notches in the corks with 
v/hich he flopped them. The folutions of 
amber in oils of rapc'fccd and of almonds 
had a fine yellow color ; in oil of linfeed a 
goldi n color ; in oil of poppy a yellowifh 
led *, in oil of olives a beautiuil red j in oil 
nil IS a deeper red ; in oil of bays a pur- 
pl ^ih rod. bolutions of amber in turpentine 
and bfcilfarn of copaiba had a deep red color, 
and when cooled, formed hard britt^red 
inalles. All thefc folutions were eafily mif- 
rible with fpiri.. of turpentine. Thofe made 
with oils of linfeed, bays, poppies, and nuts, 
with baifam of copaiba, and with turpentine, 
being di!‘ sd with four times their ^uannity 
of rpirit if tur^ntine, formed hard^ tenadi- 
ous, j ioHy varnifiu^s, Which dried fufficieWy 
Sec Dr* SUekars^e 
uraifS He Succim^ Levdm^ ^ lj6o» 

Amber mtty be rendered clear and |Hsl]ucid 
by two methods, i. By cementing lumps 
of it with fand, during 40 hours, in an iron 
vjpot. By digefting them during ao hours 
m boiling rape-teed ojJ, 


A tin^uret may be extrafted from amber 
by redlified fpiiii of wine, or by fweet fpirit 
of vitriol. 

From 16 02:. ofcoarfe amber Neuman ob-- 
uinedy by dl/lill&tim, eleven ounces fix drams 
of oil, four drams and a half of fair, (fee 
Salt of Amuer ) one ounce and a half of 
water, and nearly one ounce of caput mor- 
tuum. 

(>) BLACKNEEf D.. Lewis, in hii PM- 
kfcphkol CoiiimcniL' ef ArU^ h js \ .itltn copi- 
oufly conc'-Tiiing the fuuftauces caprhJcof 
comnr.iiii^ating blacicnets. Waat we ihall 
fay on this <t bjeft lhall be chiefly exUadteU 
from that woric. 

I he Motive hS^tcl inlcrj”t arc, i , 

Black chalk, oc b, c‘ -"aH,' j yCsn. , Which 
feems £o beaflaty Lite. >>nuus fubftance, un-- 
foluble by acids, and -a;'able of being ren- 
dered friable and red by fire. It fiains freely. 
When powdered, it does not ’ofe its black- 
nefs, and may then be formed with oil into a 
pafte, or with water into a flimy mafs ; 
which properties render it ufeful to painters, 
2. Pitual mixed with oil produces a brown- 
ilh black. 3. Black yiwif found in Virginia, 
ftrewed upon writing while yet wet, dries 
and gives lufl . c to the ink. This fubftance 
might be iifed in oil painting to give a 
fparkJing black. What this fubftan 'c is Dr. 
Lewis has not mentioned. T have efi'ayed a 
black fparkiingpowcci urea,'!/ "jjd for brew- 
ing -upon writing, a.',d foui.'^ ,i to conflH of 
minute particle- of the h.ad-ore called golem. 
4. Black- lead, iLc c- .or ^ wliich is rather a 
deep fnining blue than a black, is fmooth 
and untluc us, and hence is afed, as foap and 
dilarc, to pi event th- friaion of machines. 
It is unfoliible by acids, and unfufibie fay 
fire ; id clofe veffels it is unalterable by fire ; 
but by a long- t^fcinatlon in an open fire it 
is mollly .vofattlifed^i -emitting, according 

inflam- 

owb|? and th4 ,rcfiduum is- a 

traced 

a mixture of iron and tin. Black lead may 
be teaddy mixed with melted fulphur, and 
of this compofuion pencils kre formed much 

infericur 
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CiX, B L A C K . J A C K. (z). 

CX, B L O O D. Biood is well known to be a red n^inov .n rr(d> uidrrj.- 


icrior to iliofc maJe of fiipr of' Ci.tuo bl^^ick folvin;^: the ‘ 

\ciid f.ticd into pit'ctfs of oi-nrii* aw>.L b.‘ca o'" ‘lIoJ, ' *■ '■ 

^rc''f:h!r iHicrs. 'The ('xccilent v/aior, or !><■ ili i/’-r e- , ■ o : o- ! n 


wirnd}i of Chiita anJ Japan is a native ji.i^ o 
cxiu'iirj; from inciiujp-s made in cert^dn treei', 
< r^e of v\hich fald to be tipit, tb»e fudi of 
V/hich lb brought to ICut'one, called 

Aiiacardiuin coiU*itn5 a black juicG 
give '.I to lininn atiJ cotton a reddi'ii 
brown Uain> whieii, by expoiuK to mr, be- 
oomes bku !. , iuiJ i»ica,'aL>ie of bcitig <lif- 


f'd: ! X 

vd {<v ^ 


.viirin 

c; Vv , !i io.ip or 

r . i Kv ' 1 j 

fj i; •, ■ 

t K . t-! 

i» -al 

\’.ri'nilii is faid 

ov i'\ 

■ 

.!uc< i 

run 

i trie tree calietl 

r ' ■, 


Xo tV<; 


conf inr., in a 

f , ' 1 . 1 j ; 

s ^ ‘ ll 

dj .1 Hiud 

i\b oL 

ck :>> , ar ,1 

:m. I 

t 0 ' , 'd 

lo 1/' lit lot 

tb.e 




'rir/ Viaf' 

" iff 

prcuffi'yi Iv fhtr 

'ue-. 

. r. ' 

.. .. .-’iJC'l, 

V Utl 

>•■»;■ pDwJeied, 

IN L*|C 

! .. ^ 

>. ,r 

i 1 ' 

lis p’urpofc ai- 

1 ii lii ti 

1;* tl e 

Lc’ ’ . 


of trees, ciiiefly 

of tlr 


_ s 

1 w»l' 

in tvs and vines. 

t e :'i 

i !u;«i ; 1 

'i.: C.irk aud 

pith. 

, I'hc coal of 

' 

:i. J 

cn.coai 

fubUanccs is o](,;1Ut 

lua 1 

?e'. \>rv 

C0ic:^,>i ih 


enable coals; 

iict 

0 : i . U' 


to ti 

je iciL 2^ Sr, Its 

' : ‘ J ii 

•.w- V'.. 

.n cofiir, aud 

more eafPv mifciblc 

!h’> 

f.'.l ul‘ 

vvaUT. A 

part 

)f wcjod foot is 

U/iub' 

C to w: 

alt r. b'ruin 

c.ii irifulitm in wood 

iC'Ot ' 

U V .iI. 

r < . prepare^ 

tr-e 

blown pigment 


' ,!]{£.■;} /[r', uil ’i for painrih , isi water- 
• b.M '. d i*e ef th'.' l4ack5. 

, n, old' no ;..'i 'c! by l.urnu’.g in an oven 


, fie bii aiif. ! ^ ^'-r oi p'uc-ivuk 'Cft in tho 

P'or'.iS iie » i' ''o. .:iJon rofni. Soots 
pscp-u'c'-l :iv t ' * i.: :i pieces of wooJ or 

rninar.’J ni;e:u*i \m ry fjvvl/ under a 
t upper pen, v. ■■ <. ox by !);*. , n> to bo 

;i', l b' « ''''nV nrcpaitd froso o*!-' 

an 1 ieJins ^ ;in k ijjf'fo, con. „j'nv,d no- 
3ning folubit: in vonnn-uj water* ar> thejbot 
collected in coiv-niun chunneys docs. 6Vv 
fb'JOT, 

'The imiiiruifs produarl /y w.vj:- 

rfO'ff are^ l. A rojution of gicen Vitriol ia 
water, added to an infufion of gails m ibinc 
vegetable .afiringenly is the .bafis of Wpiffe^ 
in’i:*, and bU’.ck "dyes for the ufes of caiueo 
piintcis, tarmers of lerither, hatters, dyers, 
A\c. I'iic color given by thi<} mixture ad- 
hcies permanently to ilik and wool, but 
jjviy be difeharged from linnen and cot:on 
bv waihifig. if the water empioved for dif- 

R 


diiccti will be Iduifii ; s?;.--! if t;u: v 
any putrid or aikaluic uu diiy, ;1 ^ . ./-! ' y, . 
diu'cJ HLii h.ivc a ; di'i.-ir ':i- .. 

I'iiC' bjackzicU given i-‘, g.u< i 

pr by add \v . oir <;i‘ 1 v / ^ ^ 

t%*hle aitnng-"iUs do iu'.t ^sud ’ n li', 
by' iviixiurc wiih folutjun uf tj v 
'i'hus the Pcr<ivian bark i'". ik'd i.u g-.v., .i 
pv-eenifli color. Stff Ink. 2 . -i 

in nitrous acid gives bUck 11 .ui:. to 
Joiid white animal fuhiKuicts, t<J ayyiC, , 
and olher itonC'^, aftCiwaid.-, cXjOofcd 

the fun and uir. Bone. .u»u li.iu* av a’:u 
i'Lccive no fc^in, but fooucr or Liter, a . • 

happen to be mt)rc or hU expofed to ric ?’uji 
and air, they become of ?. rciubihor pur|d < : 
color, whiciVgradU-iliy changes U? aroowii, 
aiicl afi^Twavds t<^ a bliirk. -’'Ii. ■ 

Kr<'tuj\ v-'ji Ll fav.'i, v • 

clsalk moiiU’iied w/ch foiutiuu (U ibivo: , 1 •' 
expofure to the acijoirc* a i.'. f.irt 

bhick color on its ftndacxg wdurh cr i' ;■ :>: 
b' inttMTupted by threads i'ha-j.p'.). r,yvi 2 rd t , - 
csMlk. if the clialk, o, a-d v. ju. 

fajutioM of i'llvcr, 1 h' ( ir:cil u. tii- ib.ij-. \‘r 
by fire, no color \vi;< be ptoduerd. 1 
color was given \y t:u'i mjXKod u* v. i.ui 
cL talk, or plailtT of Paris. T'. r.' 

of iolar light ;'UV> j\i\cs a d.aik<'. • “ O' 
white ; vecipL' t<. td bihxu.h, ; i o,., r_ •'<. 

inorcurv. A blrckiiain is ;d v -r tu tr 
or other wdme cabltatu'c,. by / ' '-3 {/' ■■ 

hi tVvZ/A, when tlKdl- j’c.bd.mc; ;;.a 

cxpail’d to phlogulic or rulpdv: o rj. 

See4l0:&- _ h i'K; n ^ o ; > X' 

'With form a Lb. ... Li \ 

inafsiifeful for taking crdL. ho;',i inc ] d .■ . t 
ia Icfs brittle than uiljuiiu* .i'ou o A'j i-. I u 
Blon ibund that a black Cfd.i.u n'lay 1.*. [>. u- 
duced by mixing blue, rc<), aod ycjifnv lug- 
ments. ; and Mr. CJattel tiiar fdL;cu 

pi\ r ts' c f b I u e i i 1 o u 1 d be i: 1 i ?u d w i 1 h ii\ e n art s 

of red, and three of yudJfv,\ , ;.jid ihat each of 

thcle colors fhouL.! be very deep. Dr. j.iwvd'-; 
tr 5 ed fuch i x > u rc^- , bu u p t o J u ecd c n i y a 
hrownSlli or gp'cydh black. 

( 2 .) Ll AC iC-j.ACK., ur is a mine- 

ral, called alio /aljc galena* or*? (JAMiX.i 
(Falsk)> 
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circulating in their vcflels during life, and the common (burce whence all the ne- 
ceflary and fuperfluous animal liquids arc derived. ( a) 

Blood newly drawn from a found animal gives no fign of an acid or alka- 
line quality. It has a fweetifll and fomewhat faline tafte. When left to itlelf, it 
coagulates, and quickly pafles to a fermentation at firft a little acid, and after- 
wards entirely putrid, in the fame manner as all other pprfedly animaliled fub- 
flances. 

This liquor contains nothing volatile by the heat of boiling water, but a pure 
phlegm. T hus when blood is diftilled in a water-bath, it is only dried, not 
entirely decoinpofed; By this drying it lofes ^ of its weight. The refiduum 
being diftilled in a naked fire, yields volatile alkali, and animal oil, at firft thin, 
and afterwards thick : in the retort a charrjr refiduum remains, which can diffi- 
cultly' be reduced to alhes, from the lixiviauon of which a little common fait 
may be obtained. 

From this analyfis, which is almoft all that chemifts have done to difeover the 
nature of the blood, it appears that this liquor contains the fame principles as all 
other perfeftly animalifed matters. But a more accurate examination might pro- 
bably be made of it by ieparating at firft from each other feveral different fub- 
ftances, of which the blood is only a collection or mixture, and then by analyfing 
each of thefe fubftances, as has been done with milk. 

In faCt, the blood being opake, or not very tranfparent, appears to be, as 
milk is, nothing elfc than a mixture of feveral heterogeneous matters confounded 
together, without being diflblved by each other. It is known, that, when the 
blood is no longer circulated in the veftcls of the animal, but left at reft in a 
vefiel, it coagulates and fepafates fpontaneoufly into a red mafs, and a white 
liquor, or ferum, in which the red mals floats i and that by walking, the red 
part of this iriafs may be, carried off, and the remaining matter is white and gela- 
tinous. There arc then three diftindl matters in the blood which feem to correl- 
pond with thofc contained in milk •, that is, the ferum of the blood correfponds 
■with the w’hey of milk •, the white gelatinous matter, with the cheefy part j and 
laftly, the red globules with the butyraceous fubftance.* 

It is fo much more probable that the red part of the blood Is oleaginous, as 
anatomills, who have examined the blood by microfcoiw, have obferved that this 
red part is coiiipofed of globules fwimming- in a white liquor, and as all oily mat- 
ters, when well mixed, but not ffiffolvcd in a watery fluid, have this globular 
appearance. 4i>) . * 

T'liis being eftablifhed, if the blood were to be examined more cxaCbly than it 
has hitherto ueen, it would probabiy be ncceflary to begin by Ieparating from 
each otlser the three above-mentioned fubftairces, each of which ought afterwards 
to bo llHik'Cted to experiments and analyfes, as has been done with milk. It is 
proba'. chat this method of analyfing blood would throw new light upon its 

; The color of blood, like that of many the yeirjs bas a deeper and lefs vivid red co- 
rner iubllanccs, is atlsitcd by expofure towlWa* ft acquires the fcarlet color by ex- 
.i... by wiiich it acquires a wadet tinge, pofure to air, and arterial blood lofps its 
Aricrial blood has thi< fcarU't color, which vivid red color by exclulion from air. 
jt ti.is .r;v u red by p olling through the lungs ( b) T'he red particles of blood are laid to 
ui rci'pira.io.i, 'I'hc blood flovving through have an annular form- 


nature 
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nftfup? 8^4 pfincipl^s, whjch gre ye? very Impift’dlly vin 4 cvftaod, gs wcU ftsthoil' 
af oth^r animioj nigrtirrs. 

'The purely gejatinons Pgits pf tfH? blood are probably not dilTci'enr froni any 
other animal jc% ! bu? it it ?0 bcprefumed ?hai Kjme peculiar lilts might be ob' 
rained from the ferops parts, gs have been ffom milh hnd from iirjne ^nd tijac 
the ped globiilar par? would be (bynd tQ be oleaginous. The aritl, or volati. 
glhaiine principles which would be obcgiged from th« red part of the blood 
would determine wheihpF or not it is 8 truly animal ojl, or fat. If it he true, as 

Mr- Hombgrg and Mr- Mactiupr affirm, that Ibme aeid may he (dicaincn h, 
gnalyhng the blood, jt w'ould pfobaWy b<t fouhdto belong to this n-dfobitr.ii! a, 
Laftly, it is evident that whatever knowledge coil M b^ acquiffti on thi> I'u'.- 
ietfV by welbronduftcd etfppnmgPts, mutt e^tiend and enpreaic an intepeh-.n,;, 

branch of ouF knowlrtdgp, namely, that cooccpoing animal economy, t r,* 

cnh E y (d) 


f) Fordyep, in* his vary e«a«ljent 
tiirpcnts of the vra^l'cf of Fhyfic, %*, that 
Utc vvidte geiatipftws in“ttrr pf ths blhnJi or 
fioguiaik b'mfki PwntiPHPi flaid whil? ciifa* 
latiiij with at»y of h?»t hetw*#! an 
and tao’ »f Fal'ironheids thfrmwstpr } hat 
that it i? foadp'afeii y«’y f<wn after it is 
taken MHt pi the My t« any hw. in motion, 
pr in reft i »iM} that' its p4«gwlatioa may he 
prcvfnhtd hy fatmating the tlnnd with fea- 
ia!t, or nerhapB w«tn fame other nentral 
taU-, The en^gnlmti ia rendered Ibiuhie In 
boiling v/aur, hy untre^jon, hy can* 
pcntrrtS’d aoids, eanltie alkalis, ealcarenu.s 
t«ar;hs, and hy fome metallie falta- He ob<^ 
feryes aliit, that the eoaguiahle is 
ttiorefinid, and is not fo'yafily eoagulahlo 
when the art«ri(?s of the perlhn from whom 
the hlopd is drawn afl more ftrongly than 
they niwaily do { in whieh eafe, the red par* 
ti‘ hs and this lymph ean feparate more etc, 
from each other aecording to their den* 
fnies, the former failing to the hnttom, and 
rhewreateft part of the laiwr ftirming upon 
the upper ntrfaee a vry vifeid tough mafe 
called the by putreftt^tion the eoagtt- 
lahie lymph and ferum are eonveried into a 
mactlaginous'mattor, not coaguishkhy any 
of the methoila recited above, which muetr 
laginoui matter may be cdnvrrted by further 
putrcfaHlon Into feline fublvanoea and calea* 
reouv eartli- The red part of the blood li 
readily folnble (n water, but not In (bnfliit,* 
nor in a fatu rated folution of neutral falti. 
Hy the firit ffage of putrefadbon thb red part 
M blomi is bi^en down into Ihialler jpar* 
riedra, its color is rendered darker, and aner> 
wards it is converted to a mucilage ibluble 
in iemm, 
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(4) 8 r,vaWo{,ootM 6 Matpria?*- «■ 

blue materials for dying conhft of animal 
miBet 4 fybftancas- Coneerning the biv’ 
glafs called /hia/r, prepared from “cho ore <■>(' 
regulus of eot»slt ; th« nrep^rstion i.i ira,, 
eaijod Pri0i^ au 4 tfee i)rBp»(;iUon .-r 
lapis lanyfi nailed uipenimrm or (a»»r^, j.-i 
hsiAi-T, «h 4 ff<.y 4 (I'ftvssrA’*:, 

The Hh* fiomri is fo tjeviftesbie i-- 

be of little u ft w dying. It is pAtra^fed y. o,„ 
wany by mfnfion in water, hut not in 
It is changed by acids to a red not mo*p du 
rablethan iheoriainal blue { hy-msrinp4c>>i 
to the moff floi i« red i and it 5* changed bv 
alkalis and fey lime-water to a gtepi,, wlui ii 
afterwards feeeemeg ^ ycijow, phe 
fey lime-water is the nwo permsnom 3r>a 
beautiful, and has been (ormod into lakes f< 
mintingi The two printlpsi ycwtafelv fniv. 
Kaoces «IM for.dying of a feme roTur s’e indict 
and '^Fheie arf fecul^s or fedimenis dc.. 

K Atftl by iferwentation from infufimu oftiw 
wjiof the plants aw 7, ar-d -^st-W. ofele/kim, 
iielfot thinks, that a fimiUr liliu} dyn mijf),} 
fee ofetalned from molt other vegt-taplc?, 3^4 
that the grsen of vagprahies is eauftd fey a 
miature orbiut and yellow coloring arc ipfe-s* 
of which the blue ii> ths cftoff dufshle, and 
lean aifedted fey fermeniations. The colors 
given fey both indigo and wood are at hrft 
greon, but are ibon ettan^od, Vy expofure to 
air, to felue, A blue tincture may bo made 
from ntphritk w ood, which has not been ap- 
plied to any ufo. The ails tf <»»/,- 

wf/r. niii/iilf pimpimHa erljre, are blue, and 
by keeping feecvinc green and yellow. Sa 
Uvi»o. 


a 
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r'ruCi w prrrloiiMte oTiron 

\’ c ly 


•i'.ifUvru iJ**)*!! vvLiXi li icceivey 


;i I'A.iUi r.;U'.urucy c-.'" 

bcwj'i'i:} r, ^ 

L.'i..i waieh is i‘]. ^ laXi W. pihifinfy wnr; cU'rovcrcd, iii;e moffc 
iha’jr.s, b ’ iavi ab 'lU cK^* !^fjnn/ng of" thb; century. 

-/V chciuiil cf Bcribi luv;n;\ iuvt'fflivciv i?;r>nv/i v^poii die ground ievcral 


liquo:*-; rroro hi. liLora^'M’y, w\a ni.ich fnrpiUr t t I ' c J- j'uddcnly itained with a 
A'i.'/ii Ue.'didUi] color f tlicjt vii u lK]L''>r; 1 c Iiad thus thrown upon 

; inntij a liinaar n'axturi- in a vrrii:l, he favv the f^me blue 
i' \'ivcd tliac this dihovery might be prort::uble to him. 


t" '<li oiiicr, and havir 
Cfjior appear. A -5 ht 


he did no*' piiblini the proctJ,., but prepared this blue for the uft* of painters, who 
found that ir urght be iabilitiited for ultramarine, a very dear color, and from 
tlait time made mucli uieof ir. 

An cunt oi tins blue, called Pritjjuin or Pcrlin hluc^ fmm the place where 
it v'v; u's ..i v/a; puhljlh-'d in the Berhjj Memoirs for 1710, but no deferiprion 
w :s pi eon e v the procels for making it. 


dfico\ erjU. 

piiieai 'ih anird ilons. 't'he propels fucc<.eds very well, and ifiasibllows : 

Alkalile to- vtlier four ounces of nitre and as much tartar, Alkai. i 
(\\K rcA'ieoK AJvM'or^s;. Mix this alkali v/ell with four ounces of dried bullock’s 
l>lo;xi, and put the wiioie jn a crucible covered with a lid in, which there is ri 
Imal! hole; calcine with a moderate lire till the blood be reduced ro a jKrfect 
; that is, till it emits no more fmokc or ilamc capable of blackeniiig any 
v-ifte bodies that are expoled to it : incicafe the fire towe.rds the end, iu tiuit 
nauter contained in the crucible ihall be nx)dcraceiy, but fenfibly red. 
I'ljrow into two pints of water the matter contained in the crucible, while yet 
red, and give ic liulf an hour’s Ixyiling: decant this firft water, and pour more 
V eter \ipon the black ar.d chan*y coal nil it becomes almoft inllpid : mix togctlicr 
all wau'ry and reduce them by boiling to about two pintr. 

Mib dhlAive two ounces of martial vitriol, and eight ounces of alum in two 
pinr.s ufI)oihng water: mix this {olution when hot, with the preceding liKivium, 
abb hot. A great cdcrvcfccnce will tlxen be made. The liquors will be ren- 
dn'cd tuibid, anfl wii! become of a green color more or Jcis blue, and a precipi- 
t Lte wi'l he foimcd of the fame color. Fikrate, in order to feparatc this prcci- 
]dta;\', upon v/hicir p.Air fpirif of l:dt, and mix rJiuiu well together, by which 
mrains the r- c pitute will become i>f a line blue color, ft is necellary to acid 
r.ii her tormuuch Ij/iritofialt than too litrk, and till it no longer cncrcafes the 
b' auty ei' the prcciphatc. 'I he next day waflithis blue till the water comes off 
,hpid, and t!ien gently dry it. Such is the procefs by which Prufllan 
hlu'' ' . nuxicuCjicmiids, after having difeovered it, endeavored to find the theory 
<' g and to explain the appearances in the feveral operations of the procefs. 

^ ‘ncrc )»a\e Ixui fcveral opinions concerj;ring the nature of Fruffian blue. 

i\'ir. j('hn Hnrvn of the Royal Society of London thinks, that this blue is the 
i’ tipuhious or pidogiftic p.iuT cjf iron, cliLngaged by the lixivium of bullock’s 
bkvjd, and rjxrhcci t6 the earth of alum. I'Kis opinion has been adopted by i)r. 
<k*< ilkty in th.i^ Memoirs giveti him on this fubje6i:* which are found in the 
colkxlioMi of 


■ Several i k: nifh undoubtedly aircmp:cd to difeover ic : accordingljr ic was 
in the year ijzx Dr. Whxxlward publiihed it in the Fhilolb- 


Ac.utemy of bdcriccs for the year 1725. 


1 he 
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'rite Abb,: Mcnon, a corrcfpond'-nt of tli’,' A<'if:<'.T,; ; T r, i:< M •: ."s 

printi-d nm'jn'>ft the col'i’ilU.!}! 04 the i\l ' .■■'■(u b;, ii.-. .i', 

th'iiiy, iulwitu-cs and t Rtienvors to prove i'. .h'fi i-:'.- [■ "• .!:,!/« ■ 

cutirdy I’rcctl fiom all faline matter by the pMuj'-.i on o> r.e -u!. a.-iv .i: , 

and precipitated with its natural color, wiiich, he prciciic.'', r, b!’. , . 1 iioi \ 
that the uPj of the alum i;5 to dimiiiiili l!ic-inlcnif;y ta' th^: coioi by lU.; vdi.' ' 
nrfs of its earth, _ ^ 

Luflly, Mr. Mucquer, having cxamincvl this nvit:;{r in ;\i! ■- on;- :', bn 

lifljtd a memoir auiongfi; fliofc of the Academy of bcitnci sor du; w,, ;- *7 , 

in which he concludes, after having rfLifrd* jn..i)y expenment', 1.' ; ; 
blue is nothing. but iron impregnated %v]'h a iujicrai^undani quantity <■, pi-’..- 
gldon, which ir receives from fne phingillii a'.cd yiicdine pvccip;ta.-u. T!'.' i..y. 
nments and difeov cries 'made i^y tbit ci.crnifr «n c as iullov, , 

Mr, Macqtier firft obferves dnu vs.-rv pure a'hdine f.’.lts l<paratc i.sjo, -.a, ):'■ ■ 
do all metallic rublltuices, from acids and tliat iron lb p-u-eij itr.lcd .. o-. ■ 
more or lefs yellow,, and ia folu'olc by acids. 

If, OfR the contrary, tliis port ipitat.ua oi iron be made by sin aih.ii jn ..•vi c::''/ 
calcined with an infiamnnsblc matter, then a precipitate is lormed, n'K, v (.■, f; 
green (;r blue, a,s the alkali was more <ir iel.s piilogihicattat. 

If an acid be poured upon this green precipitate, cxpetinicnts fhc'.v ti at 
arid diliblve.s one part of it, and does not ad, uyvon the other. l jf, piu/es i.h u 
tiic green precipitate is not homogeneous, but a mixiui-e of two pcecipiMO ■, 
one of whicii is folublc, and the otinr is infoluble Jay an acid. 

-'\.s the precipitate whidi rtlifis the aflioti of acu St, is very blue, ''.l enf'p'- 
rated j’rom that which the acid has dihb’lved, and :es thcgieeii et>!:>!- ol't',; ujix'd 
precipitate is a mixture of yellow and blue i tite autlior conchide;; ii; .r th.* p.-.t 
I'.iiroieed by the acid is yellow, and cenfcqiienily that till, tn.i'.on cj' .yyct.i prt- 
cij'icaie is entirely Itmiiar to the iron vvhich paire alkalis frparaie ifom acids. 

As to the blue precipit.ite, us it not only leiills ilic udion of acids In it all. > 
ci’ magnets, it might not be know.n to be iron, if a flight calcinatior, did. p.t 
at once deprive it of Its blue color, and render it enrh-cl/ fimilar to od'tr i.r.n, 
Thclc fads prove that Fruilian bU.e is nothing bur iism u;vu d wit!) lome 
matter whicii gives ic a blue color, and the prcpeity of rtfiding tiie action of 
acids and of magnets. 

Mr. ?.1acqiUT has further difeovered that fire is not t!ie only m.’.’’ns by w’d -h 
tl.e I’rufTian blue may' be deprived of alt the properties, by which ir dih.:; 
from ordinary iron. 

ft viry pure alkali produces alfo the fame effect. He h.as alio difl'ov.-rcd, birr, 
the alkali which has thus deprived the FnnTian blue of all the r is perru-s vdiii, !i 
di(lingujfl) it from ordinary iron, becomes by that operation iiuiiciy fimiiur u> 
the phlogifticated alkali u led for the preparation of I'rufnan bine. 

Thcfe fads Iccm to demonftratc that IVuflian blue is nothing clfe than iron, 
whicli becomes blue by impregnating it with with a matter winch the alital) ■■ 
capable of giving to it or of kparating from ir, according to cii'cuivj'bmce^ ; 
that is to fay, that when the alkali is impregnated with this neuter, .and k apphid 
to iron dificived in an acid, it tlten combines wirJj tbis acui, and precii.h. -w 
. the iron, to which it transfer.s at the fan 'e time the nr.utc'r yrhicti chms./-:; ii e 
iion iiiio Pruflian bine. But if on the contrary Pi ulTian blut be avqu ed 10 juiu- 
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alkali, then this alkali entirely djlfolvrs the coloring matter ef the ftuglau 
blue, and takes it from the iron, which is fhus reduced to its ordinary con^ 
dition, 

liy a more pardevdar examination of this alkali* impregnated with the coloring 
matter of X^ruflian blue, either by calcination with an inflammabie matter, or by 
taking the color from Pruflian blue itfclf, Mr, found that its aikalinc 

properties yvejp fo much nmre weakened, as it was impregnated with a larger 
portion of this coloring matter. I'his induced him to pre^me, that by giving 
It a fufficient quantity of Pruflian blue to diicolor, it might be entirely laturated 
with this coloring matter : and the event entirely anfwcred his expeftation. 

By applying much Prufllan blue to an alkali, this latter was fo iaturited that 
it no longer difcolored the Woe when boiled together, agd upon trial, was found 
to poilcfs no longer any alkaline qualities. 

A folution of iron by any acid poured into this alkail* faturated with the eo* 
loring matter of the PruHlan blue, forms immediately a precipitate, not green, 
compofed of yellow and blue, the former of which muft be fej)arat?d by an 
acid from the latteV to obtain this of a pure blue color, ai in the or ’’ 
cels for the preparation of Profllan blue, but a fingle homogeneous 
and a perfe« PruQlan blue, This tiught neceiihrily to happ 
the faturated alkali contains no part purely alkaline which can occafion a pic- 
cipitntc of foiuble iron, as pure ^kalis do. 

But an elTential phenomenon, and not obierved by aw former cbemift, is, that 
it is not merely by the action of th^; acid, which diflolves the iron, that the 
coloring matter is applied to the iron, and thus the Prufllan blue formed i but 
that the affinitv of this matter to iron contributes alfo to produce this efFe^. 
The author has demonftrated this truth by the following deciflve exi^eiT 
mont. 

If any pure acid be poured upon an alkali perfectly faturated with the coloring 
nutter of Prufllan bhie, this acid contrafXs no union with this alkali, nor i\ 
any-ways neutraliacd, and confcquenily is Incapable of Separating the coloring 
matter of Pruflian blue. It only procures this reparation when it is united witn 
iron, the effinity of which to the tWofing matter, being joined to the affinity 
of the acid to the alkali, form a fum of affinities capable of occaftoning the 
feparation of which v/e treat. 

In this operation, therefore, there is a very diflinft example of the efllift -jf 
double or united affinities. Set Affinitv. This example is even lb much 
more compkai, as it is amongfl: the moft general that chemiftiy furnilhes. For 
according to Mr. Msequer's oblervations, iron Is not the only metallic fubftance, 
the affinity of which being united with that of the acid, procures the feparati< n 
of the r Coring matter of the Pruffian blue from the alkali t but any metal if 
fubfta/iv- diflblved in aiiy acid leparate.«! the phlogiltic matter frtim all alkalis 
fixed or v<d:itile. This is afceiitained by Mr. Macquer’s experiments, a detail 
or which may be fecn in his memoir. 

Anotiicr no lefs important phenomenon, which pone of the chemifts who have 
endeavored to explain the theory of PrufTwn blue had obferved, w, that ei^tbs 
have not the fame affinity as metallic fubftances with the phlogifttc maitef of 
Pruflian blue. Hence if an alkali fafurated with this coloring matter be poured 
into a folution of alum, no decompofition is effcfbrd, nor is any precipitate 

formed. 
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formed. The al«m continues aluniyimd the faturated alkali remains unchanged. 

After this experiment Mr. Macquer rcafonably concludes, that the alum 
added in the operation of Prulfian blue does not direftly contribute to tl;c 
produdirion of this blue. The purpole to which it feryes is as follows. 

T^his chemift proved by many experiments, that alkali fait can never be entirely 
faturated with the coloring matter of Pruflian blue by calcination. This being 
eitabliflied, it is certain that alkalis, calcined with inflammable fubftances to make 
the proper lixivium for Pruflian blue, ftill remain alkaline. Hence it happens 
that when they are mixed with a folution of green vitriol, they form by tJieir 
purely ^Ikaline part a yellow precipitate, fo much more copious as this purely 
alkaline part is itfelf more copious. But nothing is more capable of fptSling 
the color of the portion of iron precipitated in ProflTian blue than a mixture of 
this yellow or olive-colored precipitate i therefore a large quantity of acid 
mufl: be emplpyed, that this yellow precipitate may be entirely difiblvcd. if we 
mean to have, a very fine blue. 

Part of tbefe inconveniencies is avoided by mixing a folution of alum with 3 
folution of green vitriol. By this means, the purely alkaline part of the lixi- 
vium is moftly employed to precipitate a greater or lefs quantity of the eartlt of 
alum, and corifequently the quantity of yellow ferrugineous precipitate is much 
diminillied. But the earth of alum being of a fine Aiming white does not in 
the leaft alter the purity of the blue color, but enlivens if, and leflens its inten- 
lity} which is frequently no inconvenience, becaufe the Pruflian blue, when it is 
not of the fineft color, is always tod dark and blaqk. 

It follows from what has been faid, that when Pruflian blue is to be made 
with a lixivium not faturated, it is a matter of indiflerence whether the green 
precipitate is to be again diflolved, or the alkaline part of the lixivium latu- 
rated with alum or with an acid, before the precipitate is formed. The only 
difference which can proceed from thefe modes of management i.s, that in 
the former cafe all the part o^ the precipitate which is not Pruflian blue is re- 
diffolvcd by an acid ; whereas in the latter cafe, this mixed precipitation is pre- 
vented, and nothing itf thrown down but true Pruflian blue. 

It is proper to obferve, concerning the tJicory of Pruflian blue, that moft 
alkalis obtained from the afhes of vegetables, being combined by their com- 
buftion with a portion of inflammable matter, are capable of furnilhing a quan- 
tity of Pruflian blue proportionable to the quantity retained by them of this 
inflammable matter, even without the neceffity of mixing them with a folution 
of iron, becaufe they always contain a little of this metal diflolved, fbme of 
which may be found in almoft all vegetables ; therefore it is fufljcient for this 
purpofe to faturate them with an .acid, Thefe materials which form Pruflian 
blue in alkaline faits occaflon their impurity, and require much trouble to be 
perfeftly feparated. 

Some cheroifts had even perceived the produflion of this blue in the fttura- 
tion of alkaline faits, before the difeovery of the Pruj^an blue : and Henkel 
particularly, who hijtd obferved it in the Taturatiou of j|il foda, or fblfil alkali, 
recommended to chemifts sth enquify epheerning the natu^of this blue. Thus 
chemifls had already acquired fome fbit of knowledge bn this fubjeft, and 
therefore the Pruflian blue could npt have long remained unknown, even if acci- 
/ dei.t 
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■ r.';; p. .in'tvl it l;i fl.nkin '5 vi mann.T to the cncniift of 

sx!i-> V’...) i.Jic fiil wiu) ]>rtj.iarcJ it in fuflicieiit quantity for the ufea ol’ 

U. li CM. K. Bo'c', or Ivjlar earths, are clays which adhere to the 
! ip"'.-, \/ior> appheci dry, and whi^h arc colored, *ydlyw, iud red, by a ftnu- 
' i.:toi;s ca;th. Clav. ’ ■ 

'■ CXIV. B O L O G N I A N -'S T O N It. iVs Stome. ' 

GXV. B e N !•: S. 0 ) . ; 

C'XVf, J3 O R A X. Boras j's a falinc matter, w'itli all the properties of a 

It ' is ibiublc iri water, and cryft.allizablc nearly as alum is j witJj this difTer- 
ence only, that k requires a. little" more water for its fa^tirion, and retains Ibme- 
■wh.it lei's in its crvli:alli.'efion.. 

When expofed to fire, it at fiffl undergoes the liquefaftion occafioned by the 
■‘ ’uter of its t rykalliziuion, wnd is then calcined, as alum is, but is not fo much 
i.viil.'.l aiul I uxfied during the dperation. 

Ji' till- fire be increas'd to a melting h.ca', tlie borax is pretty cafily fufed, and 
is tmn tried into a vitreous lokter, or faline glafs : and when it is mixed wicii 
eartlis of any kir.J, it ads as a'i’ux, and converts them into more or lets trani- 
P'vrent glafi’es according to thein natures. See i / itr u'Ication. 

Gi<,''s of borax is very friable, eafily tarnifl'je.s in the air, and becon^es mealy, 
>'..aiiy as the nlkrdinc bafis of fca-lalt does.. It Is entirely fuluble in water; anil 
•’•■rnc ] i i,e ibJutioa of it is evaporated, borax is agahi formed in cryfl'als, as kwas 
b f jt;' irs A'.lion. 

B.irjx then lujTcrs no decompofitlon by fire, even In open vcflcls, and certainly, 

I in Tt lore, not in ciufe ones, , 

But ii tr.ay be dccompofed by the vitriolic, nitrous, and marine acids, whicli 
f'M.fi; v/id) the I'uline alkaline mailer which is its balls, and fomi with it exacUy 
’ I' r.tc neiitr.il files as thoie which refnlt from the onion of thefe acids with 

OKitine .'dk-tii ^ that is to fay, the vitriolic acid' forips Glauber’s fait *, the 
... f'u *. aXd forn'.> cubic nitre ; and the’marine acid forms fea-falc. 

NV.'itin acids combine thus with the'aika.liiie b.afis of borax, they feparate from 
.! ) iillae fubil-ince of a finguiar nature, and little underllood, c.allccUoViu/nv 
n. .V. .'•'I'l: Salt (San ■tTfVi.ji 

V/u .i;e far from Ixnowiug as much concerning borax as is defirable. .We are 
f.'. n ignorrn! -t.-it.' origin, which nnght. fupply ..die want of a perfcdl analyfis, 

r"'- „■ ilp/.it to the ii.ii.ure of this faline fiiblfance. 

k..'-, bo!v'. is not found in Europe, it is brought from the Eaft-Irtdies in a ftate 
v. hi;h i ' requiies a llight purification, which is .given k by the Dutch and 

' ; o’oKES arc tot-illy (blublc in.cftncert- Drv^.ewis oblcrVes, that bones expofed to a 
ti ijii of vitrirl, nitre, and fea-falt, .hcM gradually faifsd, ate rendered ’wliitc, 

•. .1'! may be (bficned by thlUfe or .tcctoiis acids opake, and/riabic £ nad\ w.heti pxpolbd, fiwl- 

0 ’ irrii. from two rjMiKes of ox»bone ■ iltmly to, a .y^Ieitt, hyat, .^rci render^ hard, 
l'.riin),.n o> c.ii.r.d by diplhtion tv/o drams fcmi-traufpareJjt,-; ,and,fojU)toV<if ^pnes.apid 

01 plilsign), one dram of vd- horns may be il#iiicd‘by .the cdifijiaim dytiig 
i.!til€uri!irt!s fi-iris, turn fcriiplcS of vidatUsiil- .infufions and ' tlecoctioii-S *0f VI}|f‘^aWc .niiH '''' 

t'.vo icuip!o!iV»f fnid oil, ahtl one biinrei antnral fubibrnbej, 'anido'by rriefidllc foHii 
•luce liratri!., lul tvio Icniplcs icfidu'ani. tions. 


Venetians 
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Venetians who are the chief mei'chaiits of it. But it is not y-et known whether 
this matter be a natural or an artificial fubllance, nor whence^ nor how it is ob- 
tained. 

Our ignorance concerning borax is certainly owing to the interefl', which they, 
who make a lucrative commerce of it, have to keep every thing concerning 
its origin fecret. 

However that be, notsvithftanding the refources which chemifts pofTcfs oi' 
difeovering what is hid from them by their experiments, it appears that they 
were long in a ftate of iniHffcrence concerning borax. Satisfied with employing 
it in their operations, in which it is very uieful as a ftux, they long ul'cd it 
without attempting to fubjeft it to proper proofs for the difeovery of its nature. 

In the writings of Bccher and Stahl we fcarcely find any thing concerning 
borax. The examination by chemical means of this fubftance, which olight to 
excite the curiolity of chemifts, has been begun only in thefe latter times : ami 
it is to the praife of- the French, that almoft all the knowledge we Jiave cc..i • 
cerning it we owe to them alone, 

Homberg was amongft the firft wdto undertook a fet of cxjjerimenis on 
rax, by which the fedative fait was difeovered, which was a new fubifmcc, and 
entirely unknown before him. Homberg obtained the fedative fait iVotn bora v. 
by diftilling it witlt vitriol i and imagining that he difeovered a fwlativc or fpn 
cting p9wer in it, he called it the Narcoik Salt of Vitriol, or Sedative S./i) . 
This chemift did not well underfbind the theory of liis expr-riment •, but chat s.'. 
not furprifing in matters lb new. 

The younger Lcmeri, who after Jlombcrg made many experiments on borax, 
difeovered that fedative fait may be obtained from it not only by the viti^olic 
acid, but alfb by the nitrous, and marine acids. This difeovery was the more 
important, as it naturally led to further : but he feems to have been prevented 
by other purfuits from continuing this fubjeft as it qught to be. 

Homberg and Lemerj obtained fedative fait only by diftillation or fublimation, 
which, particularly in this cafe, was a long and embarrafling operation. M. 
GcofFroy has improved upon their difeoveries, by Ihewing the method of ob- 
taining the fame fait from borax by acids with evaporation and cryftallizaMoi. 
only, in greater quantity and with lefs trouble We are allb obliged to hi.i. 
for having firft deroonflrated that borax coatains the bafis of fea-lalt. 1 his 
truth he has firmly eftablilhed, by obtaining a true Glauber’s fait by mixing 
vitriolic acid with a iblcrfion of borax. 

Laftly, Mr. Baron, Member of the Academy of Sciences, and of the Faculty 
of Medicine at Paris, proved by many experiments that fedative fait of borax m.;y 
be obtained by means of vegetable aq|j|^s, which had not been done before him. 
He has allb proved, that fedative fait is not a combination of an alkaline matter 
with the acid employed to obtain it, but that it exifts ready formed in botax, 
of which it is a principle or conftituent part j that the atsuis employed to ex- 
tract it do only difengage it from the alkali with which jt i| united *, that this 
alkali isendrely fimilar to that of ftsa-falt » that fedative f^lf >.may be re unired 
with its alkali, and again form borax ; which is a compleat proof that boroK 
is nothing elfe tlian a coipypound of fedative and tnarine alkali. 

S Nothing 
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Nothing more then remains to have, on the nature of borax, all the know 
ledge wc can defire, than to difeover what this fedative fait is. I’he experiment 
by which Mr. Baron found that this fait is capable of decompofing nitre and 
marine fait, by feparating the acids of tbefe faltstby helpof fire, feems to flicw 
that vitriolic acid is one of the principles of the feaacivc fait. But to prove 
this dccifivcly, the fedative fait itfclf inuft l>e dccompofed. This is the fubje^'r 
of Mr, Bourdelin’s late admirable experiments. Although this able chemllV 
has not been able to accomplifli his purpofc by all the rnetbods which the moll 
profound chemiftry can fuggeft, his experiments are neverthelefs ul'eful, as they 
m Y prevent others from employing their time and labor in making them, and 
alfo becaufe they make us better acquainted with the properties of the fedative 
fait. See Salt (Sedative), (f) 

eXVH. BRAINS, (s) ^ 

CXyill. BRANDY* (b) 


({) Bataxy when crude, as it is brought 
from the Kalt-lndies, is called Tircal^ la 
this flate, it confills of final), yellow, gluti- 
nous cryftals. It is faid to be refined by 
Jime water. Refined borax confifts of large, 
white, cight-fided crvftals, each of which is 
compofedof fmall, <oft, bitter ilh lcales. It 
is diilxcultly foluble in water, to which it 
gives a glutinous quality, and hence is ufed 
by dyers to give a glofs to fUks. It is alfo 
foluble in fpirit of wine, to the flame of 
which it gives a green color. By repeatedly 
moifteningit, while it is coiiliderably heated, 
it may be entirely fuWimed. Borax renders 
all earths and Hones fuflbie by^fire, and 
hence is ufed for the eflaying of ores. It 
alfo facilitates the fufion of naetals j and is 
particularly ufeful when fmall particle^ of 
metal mixed with dirt and afhes are to be 
melted together \ as it promotes the fufion 
of the metal, and the vitrification of the other 
matters, by whiebthe particles of metal may 
difengage them felves, and qoIJiedl into one 
tnafs. It i:> further ufeful in the fufion of 
metals, Tis It defends their furfaccs from the 
cotnbSjTvcd ai^ion of air and fire, by which 
imperj :::t mctols arc calcined. Crucibles in 
whicr^ gold and filvcr are melted ought to 
be previoufly gbaed oft their inner furf^ices 
with borax, that when ithe rhctalS are poured 
onK> ft© particles may adhere to the fides of 
the crucibles. Gold d rendered pale by ftir 
fioii wWi borax, whtvk is prevcrited by 
adding a little nitre W fal-ammdaiac, or is 
feimn^ied by reineltiiftg thogold with^ithjerbf 
thiie ialts. Dr. ohforves^ thM Waix 


alio renders brafs and Prince’s-mctal palv-, 
and at the fame time acquires a deep red co- 
lor. This color it probably receives from 
fome part of the copper contained in thefe 
compound metals,, as it acquires the fame 
red color by fufion with copj>er. Borax is 
not, as fome fuppof-S a fu bttance capable of 
reducing or reviving calcined metals, but is 

principal ufc of borax is to facilitate the 
foidering of metals, which it does, by acce* 
Icrating the fufion of the furfaccs of the me- 
tals to he joined, and by clearing them from 
any calx or other matter by which they might 
be prevented from hein^ perfefily applrctf to 
each other* Borax is aJlb u&i for tha prepa* 
ration of fome ihne glalFes, and imitations of 
precious ftones.; becaufe the glalEis prepared 
by fufing it With eaitbs are very bard, com- 
|Wi£l, bright, and very tranfparent 5 but by 
long cxpofuic 10 air they lofe nrittch of then* 
Juftre, become cloudy, and whdn the quan- 
tity ccnpk>ycd hm been largf^ even opake* ^ 
(y) Brains* From 16 a». of ox*s brains, 
Neumao obt!|[ifted by dittillation ft^ ounces, 
two and two fcmplcs of acojlotlcfa 

phlegm I four ounces and mur fcrupl^ pf a 
Ilfelati!e,empyri5iuna^ict^f^^^^ Which being 
re^Stified, pr^uced two fcr ttples of a volatile, 
concrete fait, and oiie/lEiuiiCit df caput lnortu«« 
urn, from wbicb,.by cUxiitioij, were procured 
95 gr.<ims of fix^d ^ . . 

(15) an ardc^.i(pbfi<t di^ 

frofti willed 

may be IchiWtCd by adding to" very purb malt 
fptriW feme didciftcdifpirE^^^^^ . . 

CXIX. 
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CXIX, B R A S S (0- Bra6* called alfo Ln/ten^ is a mixtxtvc of wry pure 
copper, with a fourth part of very pure zii^, by wliich the color of t!ic 
copper is rendered of a fine, golden yellow. This ii undoubtedly the mojfl 
lifetul and ncoeffary qf all the mi^ctures of copper aod other metals, chiefly on 
account of the copper’s preferving fo much of “^duflility, when combined 
with that proportion of zme, : ' 


(I) Brass, As the man u failure of brafs 
is important in commerce, a detail of the 
procefs by wOiich it is made may be aecejit- 
able. The caliimine is prcviouily to be pre- 
pared by cbanftng it from adhering earth, 
lione, or other matters ; by loaftinar or cal- 
cining it ; and by grinding it into a line pow-/ 
dcr. The calcination, by which moi (hire 
and fmali ponions of fulphur and .other vo* 
latilc matters arc be ptrformeil 

either in a reverberatory furnace ^ in v/Wch 
the calamine is kept till it be thoroughly led 
hot i and that this heat may be more equally 
given to it all at the fame it ought to be 
' frequently ftirred 5 or by letting fire to a co- 
nical pile, compofed of horizontal layers of 
calamine, and of charcoal placed alternately 
one upon the otlier, and of a lower ilratum 
ronfhting of large pieces of wood j in which 
lower ifratum at*c four horizontal channels, 
tiijough which the air maintaining the fire 
paO'es to the center, and thence ar<fes through 
a chimney or perpendicular empty fpacc, iSt 
for that purpofe, along the axis of the coni- 
cal pile. It the calcining heat be too intenfe 
or too longcontiaucd^ part of the contained 
zinc niay .be difixpated j and if it be not fuf- 
ficientiy intenfe, or long mough continued, 
the volatile matters will not h& entirely ex- 
pelled, and the texture of the ftottc will not 
be fufficicntly hfokea to prepare it for t! e 
fubftquept grinding.. The length of time 
and degree of heat requifitc for the calcina* 
tion of calamine, arc different according to 
the qualities of that mineral V The calamine 
thus ci^Anfed, ^calcined, and ground^ is to 
be mixed with about , a third or fourth part 
qS pemd^of charcoal,., or of pitrCoaV ,1$ " 
done \n (bme parts of. Eofi^and* TM 
Icability of the hra& iedtminiihcd hy tbe^ofe of. 
pit*coii)» which is. thwfofo employ edot^y ft^ 
ihc preparation. of/,ijoarfor kinut^ of 
T^o.tj^is coiopolition.; 

which the prbeefs of ihafeing>r4rs is 
befaaftened^ in Gofiar^ where the cadmia ad-"' 

S : 


hcringto the inner fidcs of furnaces isemploy- 
ed^, infteadof native cakiminc, a fmall quan 
tity of alum is added, by which they pretend 
the color of the brafs is heightened. With 
this compofitiOn, and with thin plates or 
grains of copper, the crucibles are to be 
nearly filled* The proportion of caUminei 
to the copper varies according to the rich- 
l^^:U of the. former, but is generally as three 
to two* The copper muft be difperR'd through 
the compofttion of Calamine and coal, ami 
the whole nnili He covered with more coal 
till the crucibles are full. The crucibles thus 
filled are to be placed in a (urnaee funk in 
the ground, the form of which furnace is 
that of the frufium of a hollow cone. At 
the bottom of the furnace, or greater 
of the fruUum, is a circular grate, or iron 
plate. This plate is covered with a coat of 
clay and horfc-dung to defend it from the ac- 
tion of the fire, and pierced with holes, 
thfough which the air , maintaining the fire 
palfes. The crucibles ftand upon the circu- 
lar plate, forming a circular row with one 
in the middle. The fuel is placed betwixt 
the cijjpcibles, and is thrown into the furnace 
at the upper part of it, or the lefier hafis of 
the fruftuniw To this upper part or nsouth 
of the furnace is fitted a cover made of 
bricks or clay, kept togetherby bars of iron, 
and pierced "with holes.. Tnis cover ferves 
as a regifter. When the heat is to be en- 
c^afed^ xhe cover is to be partly or entirely 
taken off, aad ^ freedranght is permitted to 
the extci nal air, which paffes along a vault 
under ground to the afo^hole, through the 
holes in tive circular grate or plate, betwixt 
the crticibfe, and through the upper niouth, 
idong with the fmoke and flame into an 
area where the workmen ftand, which f$ 
covered with a large dome or chimney 
through wltich the imoke and air afeend., 
When .the heat is to fie diminhhedf, the 
month of the furnace is to be ciofed yvith^ 
the Jid^ ithroitgh the holcsi ta which the air/ 
fmoke^ and i^amc The crucibles am 

’to 
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Akh'ough sine be only a femi-metal^ and conlequently not duAd^, and 
although metallic mixtures be generally di^le than pure metals of 
ui'hich they are compOlcd, zinc feems to be an cxcejption to this rule in its 
cohibination with Odpper } fbr it has the property oi tinitii^ with that m^al 
in a large: proportion* as of a third* or a tourtK* wit|ioat fenilbly dimini0iing 
the duAUity of the copper. But as thia. propehy is^quite peculiar to zinc, it 
hr evident that it is neceflary, in order to mt^ke good bra&, that the copper and 
< zinc bo, each of them, in their greateft pin^ty. 

If fuch zinc as is procured in the fmcltiKg of ores be melted with copper, 
as in fome mixtures commonly ufed, we nnislic. indeed obtain, a very flnc-co- 
iOr^ brals, but it would be brittle and unmalleablo. It WotMd only be a mix- 
ture of that kind called tomiaesy becaufe this zinc is never very pure. See 
Zinc. 

This inconvenience is avoided in making brafs, by a kind cecrtentati<^ 
■with the ore of zinc, which is lapis calaminarjs. This proce& is performed in 
the following manner. 

A cement, cbmpofed of one part and a half of good lapis calatninaris and 
powder of charcoal triturated together, and moiftened with water, is put into 
’an earthen pot or crucijble. Tmu one part of very pure cOpj^r beat into 


to be kept re J-hot durii^ eight Of ten hours, 
and in Ibiue places much longer, even Icveral 
day$,according to the quality of the calantine j 
during which time the zinc riles in vapor 
from the calamine, unites with, the copper, 
and renders that metal fudble by coiindera- 
hly Id's heat than it is alone. To render the 
metal very fluid, that it may flow into one 
uniform mafs at the bottom, the fire is to fee 
encreafed a little before tfee crucibles ate 
taken out for the pouring of the fluid nietal 
into moulds. From fixty poundb of jkood 
calamine and forty pounds c<^pcr, uxty 
pounds of brafs may by this prpeefs be ob- 
tained, notwithfianding that a coniiderable 
quantity of zinc is burnt and diffipated during 
the operation ; as we may learn from the 
blue flame round the mouths of tfaecradUes. 
and furnaces, from, the flowers ef . zinc 
which adhere to! the inner ildcs of the Iw- 
nace, and frtm.the blue color coiqniunicflited' 
to the 0 i ucifeles. 'IThe quanrity qf; fefafs 
tainco has Hi^ confider^fely au|;m«m4finCe 
the introduddon, of tfee noW coififa 

monly ptaftiftinf Tiffed i^ttufeM^ coppd^ 
by which a laager - - -i- i 

expofed to the vapqi';<^’; 
lequemly iefs of th^yj 
the gtanulatiou of .the j 
wooden referVfeir * is tiiti 
steep, in which a cicci 


bottdm mfey be raififel or lowered, by means 
of<a chain. TbH reftrvoir iseovered with a 
ecmpCrUid, in<.the middle of which is a hok- 
half a foot in diameter, intended, to receive 
an iron. ladle, pierced with holes, and coated 
with ejay. The teibi;.v.pir being filled with 
wa^, the ipelt^- cqppfer is poured through 
the. holes la die ladle iriito the . water j, where 
it is fefokeh.by its fall iitio fiUaHer drops or 
teseitdered ' by the cold water, 
and .'is .txdlledsd.. in foe . ioiove^c bottom, 
wlrifo. -is lb be .railed by the an- 
nexed ct^in,, granulate, <X>pper may 

be- taken. ck»C.:"p-y»Tfee fo the procefs 

generally en^loy^ lbr infoi^ brafs. But 
to make the iifeef and indre itidleable kinds 
of fanrafil, bdSdes:- the 

and ~puce (bBte efeiaitdh^imscs cement 

• the . brafs ' # .^Ifeitqnd,- ;'timej tbith -'carmine and 
charcoal ip Vldbrafs,. 


■ this tnethi is; 
tii^. 

a,tnF}in#te9t 
^fbur fistt 

br«fs or cof^r 


Brits tel 

"Une wiriv' 

mayb 
lily, of Is 


_*\'be #sWit' ilnW very, 
^xlililoil^; '>its teatdnds,, 

- ■“ it 

qua* 

... C ' • 
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plates, Is pl«eed over the ,<;ei»ei)tt and the whole is covered’ with charcoal 
daft. The crucible is then clol^^. and is heated only enough to make it gra>- 
dually become red. .When the ftsme of the wals has. aa^uired a cupreous 
color, an iron r<^ Js introducefi into? the ^crucible, ^he copper be 

melted under the Cementing pdwder. -If - that Iw the caie, the aAion or the 
6re is moderatedi in a few.minu^ die crnci^ taken out. 

"When it is cooled^ die copper 'if found to have^ become yellow, and to ha»e 
received an augmentadoh of alburth, and fometuneaof a third of its weight,, 
and is nevcrthelefe very ma^eahic 

This proceft is, as we ietT* a k;ind of cementation, in which the zinc is 
railed from its ore in vapors, add combines with the copper. This method is 
advantageoi^, pnncipaliy,b^uie the other rhetall^ matters, and particularly 
the iron, from which iapis calaminaris is ftldom frec^ do not rife in vapors, 
and cpnfequendii! caf^pti CfUlhbine with the copper. 

in order to ^rms^ tM* !“.ftainly» tlic cementing powder may 

be mixed dp with Clay into a piafte % which being put in the bottom of the 
crucible, if to. be covered y^tti plates of copper ^nd charcoal powdfcr, pro- 
ceeding as. is direfled above. The copper, penetrated by the vapors of tlie^ 
zinc which pafs through the pafte, mefts bpon tlie (urface of the pafte, and 
does not mix with the other metals^ which always alters the color and dutftility 
of the brafs.- Theie proceflfes froin &(I. 

The advantages of L converting coppef iritb brafs are, that its weight is 
augmenled one fou>^ part V- l^at its ctftor is changed to one more agreeable, 
as It approaches the eidOf of gold y that it is more fufible y and laftly, that it 
is Ids fubje^ to rufti. becauie zinc is left fulceptiWe than copper of being- 
altered by the i£tion of air and of -^atcr. 

Although zinc be filled to a certiun ,^gree in brafs by^ the adbefton it con- 
nafts with tfie copper, yet when brafs isi mefted and expdftd to a violent fire 
during a certain tioie, the zinc dilfipates in vapors,, and even Barnes away, if 
the heat be ftrong oocugh y and if^thei heatlafts long enough, all the zinc 
will be evapfiwted'and 'deftfoye^ fo that what remains is copper. 

6r, c<^pef 'c6nyi^rt*oi^ 1^1®* or in any other form, butpartlcu- 
Jd-ly Whip i^neWt^d by: fnyjfel!^ and 


Indeed into vfcrdigrifc, produces al- 
ways,: when ti^ublcfoibe COnfeqpcnces, and becomes 

a ^ifbnv^;^; feiiifen life copper ucenftls and veflels 

iot the in many,i>ph»ce3 they begn to be difufed. 

Foi fapiefealroi.alibi this metal are ever' 

employed roeltiiidMty,% ’ pro^ Tt appears, however, to enter 

"mtO, ttw. '.b^^^'tne :Ij%' 6f FkrateifuSy or 

; of "wSiie,- employed’ 

•v. . 1 . of .the cahf of '.copper, or 

mce».d%clbid Inst. Mr. SeauiQif convinced 
dxaouiiaftqn^ of the Li% of Paraeelfus. 


, .foy.;the'.pt!#«b|P!^'Of thi%j 
' -cf'-thev’bdiif^''isd^ ' 





mild,-' 'Wate^, mu- 


which ought to be 
■q|?' the” 'ndlfob' "as faft as iS' 
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The vfc of copper then in medicine U confined to external applications. It 
is Aimulant, tomc^ and deterfive., Verdigrife eaters into the. ungentutir Egyp- 
tiacijni, into frycrol^pli^crs* the collyrium of Lanfranc, -and the green baliam 
of Metz. A bltie jf*ater for the eyes is nude with cop^r ^nd fal anamoniac, 
•\vhich"is called ^ . - ; . ■ . • - 

CXX. BREAD. The grains of all veg^al^jls (^e almofi: cnfirely-Com- 
pofed ,of fubftaoecs very proper for the nourimment of aninaaU i and amonglt 
grains' tliole which contain a xarinaceotis matter are the .mofi; agreeable at>d mail 
nutritive. . . 

JNdan, who appears to be .defigned by nature to eat of all ftibftances which 
arc capable of nouriflhing him, and ftill more of vegetables than anknals, has, 
fro^ fidi? Jramcnibrial, end in all parts of the. earth, ufed farinaceous grains 
as ibe principal halls of his food but as theie grains cannot be without dif- 
^culty' eaten by men in their natural ftate, this ailiye and intelligent animal 
bas gradually found means not only to extraA the farinaceous part, that is, the 
bply nutritive part of theie grains, but alfo to prepare it fo .that it^becotwes 
.a very agreeabie and wholcfonac aliment, fuch as tlte bread we no^ gexte- 
rally eaf. . , . . 

Nothing appears fo caly at firft fight as, to grind corn, to roabe a paile with 
the flour and water, and to halte this palle ip an oven. They who arc 
accuftomed to enjoy the advantages of the fineft human inventions, without rc- 
fle<5ling on the labor it has coft to compleac them, think all tliele operations 
common and trivial. However, it appears very cer^in? that'for a long time 
men no otherwife prepared their corn than by boiling and . forming compaift* 
vilco us cakes, not very agreeable to the tafic, and of difficult digefiion, befom 
they were able to make bread of good tafte and.qualityi as we, have now. It 
was neceflary to invent and -coippleat ii^enious roachine|i..for 
leparating the pure flour with Kttle trouble and.labbH. and! |hat, intjuiricsi 
or rather Ibmc happy .chance, which .fome obfervingpei^n avails -iamfeif of; 
fliould difeover th^t flour mixed with ascertain .quantity hf wa^r js fufeepti’ 
blc of a fermcntaiion, which atpinfl: entirely dcftj?E>ys Us vifcifhiyv, W%lM«na its 
latle, and renders it proper 40 make^ Ught brj^ very agref afeie-ftn thfiiafte, 
and of cafy digelHon. ' ' 

This cfrcptlal operadoo, 00 Which the good quality of br*^ 4^nds« is 
entirely of the province of chemiftry. ft.. would. add fep. tlic hpOqiW <^f the anr 
cient cultivators pf chcmiftrj> to attribute to them fb 

difeovery s bin .unhappily it is too .probable that^bey lu^i AO'fliarh tn jt. ,^ The 

ancient chemjlls were engaged in other purfuits.thap chat of 

common pbjea's. They hoped to make gold j apd 

with gold * ' ., /v r' ■: 

' 'Howe . er’ that he., to the f^thha^ 

'we owe the' perfedian of .the '.art <^'rodl!;inte;,bioaa.^;'Tl^'«3!l^ 
keeping .Ipme paflie dr d.op^^.:im by a!^qjiar.fpi#S(^;%^(!^^ 
rarefies, and acquires .fineU, ahd,4alhs,qpici^,p«inw^^&}fji^^ 
four, 'and'rather difagtheal^e. 

Trclb dough, which' -is.' .thayt 

■.fim'ilar, hut lelt- advanced 'fcrrn|jb*4«Q^J.thaU. 

iermentation the, dough is, attenuated and d^dpch hir is 
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which being incapable of difengaging itfelf from the tenacious and folid paflv, 
forms in it ftnall cavities, jraifes and iwelk it : hence the fmall quantity of fer- 
mented pafte which' di^ofes fhe reft to fermcflt, is cahed leaven^ trom the 
French word fewer, fignifying to raile. 

When the dough i4 thus raifed,. it is in a proper ftate to be put into the oven, 
•where, while it is baked, it dilates itfelf fttlf more by the raref^ion of the air, 
and of the Spirituous fubftance k contains, and it forms a bread full of eyes or 
cavities, confequcntly light, and entirely different freira the heavy, compact, 
vifeoas, and indigefted maffes made hy baking unfermented dough, 

7 be invention of beer, or wine or grains, furntihes a new matter ufefui in 
the making of bread. This matter is the froth which ftums upon the furface 
of theft: liquors during fermentation. 'When k is mixed with dough, it raifts it 
bettci* and more- quiclsly than ordinary leaven. It is called ye^ or hafm. By 
means of . this the imel^ lighteft bread is made. It often happens that bread 
made with leaven 'dough has a iburifh and not agreeable tane, which may 
proceed from too great a quanmy of leaven, or ftom leaven in which the fer- 
mentation has advanced too far. This inconvenience does ' not happen to bfead' 
made with yesft; becauft ftte fermentauon of this fubftance is not too far ad- 
vanced,- orbecaufe more attention is given to that finer bread. 

It may be alked, why, llnce dou^ is capable of fermenting fpontanCoufly 
and fingiiy, as we fee from the leaven, a fubftance is added to diipoft it to fer- 
ment. The true fejifetn 'is^: that all the parts of a fermenting fubftance do not 
ferment at the fame time, hor to the feme degree i fo that ferae parts of this 
fubftance have finifhed theii* fernKtitation while others have not yet begun; 
The fermentable liquors' which contain much fugar, p hydromel, and muft of 
unnes, give proofs of this truth j for, after rbefe liquors have bccfsme very- 
vinous, tb^ have ftill very dtftinfbly a ftccharine tafte : but all face harinc 
mitter is ftill fufccptible of fermeiitatfon *, and, in if vincas hydromel, or 
muft, or even new bec«v be diftilied, fo that aft their afdenc fpirit fhall be ftpa- 
mi«d, aind’the iftfidkuml -diluted with water, we ftiall fee a fecond fermentatiota- 
take place, ai^ u neW'quamity of nrdtantft)irit formed. 

The fame thing, prccilcly happens to doughi and ftill more feafibly, from its 
vifeofity and #«»t of fluidkyV Id ttot if it be left to ferment alone, and without 
the help of ic^eBy the fcroaentation proceeds very flow ly and fuccefllvcly, 
ike parw wfcicb fetftwftl ikft will have become four and visqjid before all the 
reft W fujBicieisUy itfi^nuated and chan^d, by which the bread will acquire a- 
difSi|n«edb:le tafoii. " '.'-V''' 

A mkkome feaven with, dough effeftuaWy prevents this 

fscoaivenaeifoe t. iMsaufe the e£fe& of this lei^n, and of all fermenting fitb- 
ftUacea^ is to k’^Mlkv fermeniaiitin aft matters capable of- k, with 

which kiis mi3d^i|M! rather^ %jBCaa^ of leaven, the ferinentation of aft the parts 

. ' 1^'ad'weU dmetk tfofertB|U»ed' bread*, -'ink odly in- 

lUisiig ohd- a agtweable 'tafte, but alfo ^ being' 

moee oaftly with 'wateirjj'''‘widi which it does not form.a vifeous mafs, 
wl|ieh.,«hMtucndlmeels<i^ 

52’Ei'''"'llM«tae is a'compbund of copper ;and tin, to which' 
femettmes’tfther tmsialHc fubftanccs, particularly zinc, are added.. 


Bronre 
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,ncwls arc varied to fu»t the fevcral ScInwmedUte fpecific 

wKar rhev oucht to be, if there were no penctratt^r and ch^t fometimes the 
t coMrlrJ But l«cly *b mMtcr U bwti trea«i w,h mo.* ptecifc... 

MJ^<iir contirning the dudHBty o^nietab. 

io*ti"ood'r & 

the compound metal j wWch con^uently ts a new proof of tbereaprocal pc 
“Trioif klTfenHbk^oakm of Mb, of moitote, .nd^* 0 »r, A." 

The KMW ioBbiHty of brofe ihoB bf,:«(#EVi.«lfo •“ ¥*““*Slu “S 
peny. S? mo“fe<it.te. the ehtog' of iffe “* 

“Sw a pheaonKoon ««fl.y of atteKion .it,, ^K.^o, th^ g^ ^ter 
nod left^fonorout than copper, 

with k in a proper proportion, more baM ^ more phorow %eiice Wts «»y 

is ufed for bells. ,;■ - , ■ • ' 

The operation by which large works ^brpp« ^ 
tor this purpofe a brick furnace, , is tn|aih, nijarly 
bakin<r bread The floor of tbi* fuipaco W 
tiiLof fendand clay. , In this hollow flow 
tiirnace has three opemngs. 

The firft is a lateral mOUth* 
fecond furnace on one fide pf tise 
on the fide oppofitc to the nwM*^ ^ 

lie flime quantities of tbefe two metals would together weigh, m wattPi a9^ m^-> ^ 


. ;<i!n:„iiisw<6ti'<br 
^ofCaptwnpo- 
' ; pitt. The 


m a 
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the metal. The third opening is a hole which is opened an.I fhut at pleafn "c, 
through which the inner part of the fuinace may be octafio u' , infpcdcd, ih t 
the ftateof the metal may be obferved. When the metal i> m the lUu* reqqueJ, 
a fourth opening is then uncioied, communicatioe, wiili the hollow floor, and 
through winch the melted metal' flows by ch^niieh into the moul !s picpatcd to 
leceive it. 

CXXII. B R y O N Y. ro 
exxin, B U R D O C K. fw; 

CiX^V, B U '1 T R. Butter is the fa^, oily, and iJifliuiuTiable pair of 
milk,'^ This kind of oil is naturally diftnbufrd t’aoiJ..'h all the lubflanco of the 
milk, in very fmall particles, which at-c intcrpolcd bv tw.xt the caieous and 
lerous parts, amongft which it keeps itfclf fufpended by a flight adhelion l.>j' 
without being diflblved. It is in the fame itite in vvhtch ofl 1 % in c.null oin. 
hence the fame whirenefs, of milk and emulfions, and hence bf rcH ih^ m ) 
parts kparatc from both thel«,liquors :>> the furf.ice, and form a c^eain. Ue 
Emulsion. 

When butter is in the ftate of cr-am, its propey oily parts arc not yet fi fli 
ciently united together to form a homogeneous mafs. T'hey are fl.dl half'icj .i 
rated by the interpafipon of a piotty large quantity of cafeous a'd l-ious p. i- 
tickta. The butter is compleatly formed by prefling out thefe heteiogct.eoi s 
ports by means of continued percuffion. Jc then becomes an uniform foi’t 
mafs. 

Frefla butter, which has undergone no change, has fcarcely any fmcll ; its 
taile is mild and agreeable s it melts with a weak heat, ard none of its pnn 
ciples are dilengaged by the heat of boiling water. I'hefe properties, topccliei 
With that of not inflaming bur with a heat greater than that of boiling water, 
capable of decompoflng it, and reducing it to vapors, prove that the on/ part 
of butter is of the nature of the mild, fat, and fixed oils obtained from many 
vegetable fubfthnees by expre^on. Oils (Swcst ExpaBS^LnJ). 

The half fluid confifknce of butter, as of moft other concrete oily matters, is 
caufed by aiffonfiderable quantity of acid, united with the oily part: bu* tms 
acid it ibwell combined, tnai it is notfcnfiblc while the butter is frefh, and has 
undergone no when it gfowsold, and undergoes lome kind oi iv.- 

mencatiooi then the acid it dilen^aged more and more ; and thi., is tiic eauf. 
that bHittc^ UkooUfi ot tlie fame kinds becomes rancid by age.. 

The acid of butcet is more quickly and feruTibly difengagcd by hx*. Ii h otter 
beexpofedto a degree of fire Itrong enough to make it fm flu*, vxpers .iie <.x- 
hated firom it irrfUppOitaWy acrid, which draws tears from the eyes, and exetc 
fobgbiag* ns may ,W dai^ obferved in kitchens. Thefe vapors are nothing 
«k« ithan acid. 1 he remaining part of the butter after il is opc- 

rafCion has ailiteollg tafle, terxidiflbreot from its former mildnefs ; ijuc«xife the 
part of the adud which is not isxhiled Is become fenfibletand half>diiuugaged by 

V 'A 11’.* > 

M) BaVOKir. Fiwili.'tWodfiftei^^or thb (m) Bvanoex Root, Fithta ‘ift drams' 
plWllt MeudMOitobtaiaait by wntfe teo’drami ef fhi» -toot extralfad JwUvaiu' y 

of gummy mura^f, and the fame quan- thaaos 5a grains, and Irum an equal quantity 
ttty he hy.ifekk /iwe dfams two of it;* by fymt he eatra'kwl $ drams and fo 

> peter ' 
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the aAion of the fire. The fame thing predfely hapi>cns when butter is diftillcd 
in a retort. 

I'o decompofe butter by difliiUtion. a much gitater heat than that of boiling 
water muft be applied to it : acid vapors are then raifcd of tionfiderable volariiity 
and acrimony. Theft vapors are accompanied wjth a fittall portion of wl, 
which being that part which is mofi>y deprived of its acid, does not congeal j 
then a fecond oil of a red color pafies, which congeals when cold, and which be- 
comes more and more thick a-, the diftillation advances. I^aftly, a final! quan- 
tity of charfy matter remains in the retoit, which in an ojien fire can befcarccly 
burnt entirely, and retluccd to afhes. 

If the congealed oil in the receiver be again diftilled, mote acid and fluid oil 
aie obtained. Thus the whole of it may be reduced into acid and fluid pil by 
repeated difiillations. 

The acid obtained is accompanied with phlegm, partidularly at firft, and with 
a poi tion of oil united with it, which it renders folubk in water, and to which 
it partly owes its volatility. It is owing to this oil that the acid has the etnpy- 
reiimatic iin'-ll of burnt butter. 

Tffere are many cfiential remarks to be made upon this analyfis of butter by 
diftillation j betaufc it prefents exaftly the fame phenomena as the analyfis of all 
other concrete oily matters of the fame kind, fucb as wax, fact, cacao, butter, 
fpei ma-ceti, and may be confidcred as a fpecimen of the decompofition of all 
theft matters. 

Firft, it is necefl'ary that theft diftilUtiOns Ihould be made fiowly, and with 
the prtede degree of heat neceflkry for continuing a moderate diftillation 1 bc- 
caule when the diftillation is too much hurried, the acid has not time to ftpa- 
rate itftlf, and the concrete oily matter pal&s almoft entirely into the receiver 
without fuflering any decompofition: but whatever management be employed, 
a confiderable part of this half-decompoftd matter always p^es, which muft 
be fubjeclcd to future diftUlations in croer to reduce It to fittid oil. 

Secondly, when the diftillation is too much hurried,* the acid paflhs in white 
‘^enfible vapors from the quantity of toft united with it. For the feme reafon, 
towards the end of the difttllatton, when jthe fire muftberalftd, the acid always 
pafles in this form of white fenfible Vapors. ' > 

Thirdly, at cuh diftilla^n, made Of butter, orof its congealed cfil, there is 
•Iways a poition of oil entirely decompofed) and thus the quantity condnually 
diminiflies, and !< iifibly. 

I Tl' is quantity of entirely decompdtefl oil is proportionable t!0 the quantities of 
phlegm acid, charry reftclmim, or eatthy phjftgllljatttsd ttfecter, which anp ob- 
taine<' 'It each ’diftillation, and vrethe prokimate<f)thi4#les of the aft. This 
nnvik is applicable to tbediftiUadOn m mf oik ^Otl. < 

'Nc ought alfo CO obftrvfc in general upon this apalyfis of hutrer. that this 
M atter, althouith deriiMad fsom anhbjfl bodies, dues oot yield a parttclo of vo- 
iattle alkali ^ nrither does the fet of animals; which proves that theft fiSb^occs 
are not afllmilawd to 'Other animal fiftifiniieihi, whed *dao«<bpefed, 

larnifli vofetile aHcalk’b^tlmuc<«icfi«^tig the eflb olradtied duTfe fab- 
jliances. ' 'i , ^ 

Butter is conftantly uftd m ibi^ froip Its i|gl8eal>le tafliei to >e whole- 
fome, it moft be very flee frm ramadity, fsind or 

- burnt j 
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burnt i othcnvifc its acrid and cveu caullic acid being dife-jgaged, diforders di 
geftion, renders it difijeuit and painjft>l, excites acrid, crapvrpiimati^ belchmgv, 
and laftly, introduces much j^crimany into the blood. Some pertons hav^e to 
delicate ftomachs, that they are even afPeKfled with thefe inconveniences by frefh 
butter and by milk, S^e Mitit. This oblervation is alfo applicable to oil, "to far, 
to chocolate, and iti general to all oleaginous matters. 

eXXV. BUTTER a/ A N T I M O N Y. Butter of antimony, 
called by fome chemifts tht glacial oil of antimony ^ is conipoted of m, trine acid 
united with the repjline part of antimony. • 

This is one of the combinations which cannot be made directly •, that is, by 
the application of pure and liquid marine acid to the regulus of antimony ; fot 
in this maober'the marine aCw, however ftrong, diiTolyes pone, or almoft none, 
of the regulus : but when the acid is in its higheft degree of concentration, re- 
duced almoft to diwnefs, as it is in feveral ('ombipations, and when the body to 
'which it is united a iefs ftrong affinity to it than the regulus of antimonv 
has, then it quits that body to unite with the regulus, and forms the butter oi’ 
antimony. 

Marine acid united With mercury has all the above-mentioned conditions ^ 
wherefore butter of antimony may be made by mixing tt^ether corroftve fubli'- 
mate and regulus of antimony, both well powdered, and by applying a certaut 
heat and dlfttllation, 

Lemeri, the moft exwft ckf the operators who have written, layi, that the beft 
proportion of emroftve fttbUmate and regulus of antimony b fixteen pa* ts of 
the former to fix parts of the latter, f Je obferves, that this mixture frequently 
becomes very hot, fome time after it has been made. This heat proceeds from 
the re-aflion of the two matters upon each other even without fire. 

To proceed to the diftilbtion of butter of antimony : this mature muft be 
put in a retort of eonvenient fixe, the neck of which ought to be la-gc and 
fliort i this retort is to be placed in a furnace with a I'and-bath \ a receiver is ro 
be luted, and the diftfilaftoti is to be carried on at firft by a gentle fire, which 
is to be enersafed «a more heat becomes oeceflaiy to continue the operation a 
heavy ]ii;|Uair riles, which congeals in the receiver when it cools : this is the 
butter of antimony. The operation is ftopped when ir appears ihat it canauL 
he continued'withouitagiwetencreafeofheiu;, by which fluid mercury would be 
Uiftilted inftead of buner of antitniony. 

If then it be required to obtain this mercury, which is a very pure mercurj , 
revived from cortofivofinlffimate, before tbefire isencreafed, it is proper to rc 
move the reodver, and apply nhocher containing Ibme water. 

It is evident^ chat as the marineatM only unites with the regiUus of antimony 
by difeng;aging itieif fimm the merctiry of the corrofivt fubliOMte, this latter 
metal ought to app^ in lb proper fluid fbrm ■, but as it U left volatile than 
the butter tf fUsdm<Wy^’U die dU this haa pafTed, and the fire be en- 

creaird. h 

Btttmr ofetbtlmmty edm elib be i^e jby ufittg anttmony itftlf loftead of its 
regulus t beeaulb theamSI^ OMrafivt fablmose attsicks as eafiiy the regulus of 
antimony in tbo antodtiKSiM although ||it be there united with Tulphur, 
as when it H pqrei^ buc’n i* tvidfene, tm In tifia cafe more aadmony muft be 
ufed, than the reqtiilite qotiittty of fH^tdtS'in the preceding operation. Lemeri 

T a obferv?'.. 
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obfiTvt. t’nt tvclve paits. of aniunony arc neccffjry for llxteen parts of conp- 
fivo iubhma*^c. 

vVhcn bpuer of antimony is made by tins latter m^tho 1 * it more readily con- 
geal , and is more folid than when made with the jregulus, 

Mr. Baron, in his nates on Ltnfieri’s Cheii^iftry, fajs, that this proceeds 
fiom the gteawt quantity of acid cnntaintd in the buifer made with the reguhis 
than in that made Wiih aiuiinony. This muter would require afiatticular ex 
uminatiort. 

However thu nny ' , a part pf thsj b’nt>‘r made with antimony atwayi 
ongeals in th" 01*1 iv oi t'lc retort, and is lu -|a.*utly a*" mmulased there in lu.Ii 
ciont quairUy to bio k up the pai^iigc, by w‘i*ch mcatis the confined vapois 
may oci-dfijn n .c\:j)lo'ion. this inconven'cnee is prevented by applying a 
hor-coal n< ir the of the retort, by which the butter is melted, and made 
to flow into th^ lecc ver. 

It is ev len-, lint when the batter of antirm.iy is made with antimony, if 
the dillilhUiun b- Loitmu.d nlur the buitei has palf-'d, we lhall not then obii'in 
fluid meicury, bur a cimbmariii of la tcury with the ftilphor of the anti- 
mony, tliat is, a cinnabar will be fublrtied Thi> is calLd the ciitHAbar of 
( nHtmon ^. SeeM . pcuiy, Sulphur, Cinnapak. 

This cinPibar makes iti appearance tnwaids the end of the operation by red 
sajsois. ULb, foon as ti'eiV aie leen, the recti vi r ought to be changed. ^ 

The butter oi antimony made by ci-het of tbefe operations, efpccially by 
t 1- kitcr, is gene a’'v rendtred more or leb n'purc by fome fluid mercury, or 
h fomc cinnabar, vh th aie raifed along with it: but it iseafily purified from 
th fe c.'ctrancotis lub lanc>*s by a fesond diftill ition with A gentle heat, when it 
I' I's very white and pure. This fecond dilhllation, a^ all other repeated 
'hiMilarons and fublicnations for the purifying of fubfiances, ln calkd 
j *4/ /on 

0 I’f v fublirntfif^ mnctiriftl pantfeUf and white preci^tate., are alfb mercurial 
onibinations with marine acid % and> Uhe the corrofive fublimate^ are capable 

< ' M'i’p. deeompofel by means of teg^lus of antimony, and oflbrAiing with it 
i li Is of butter of aiiMnumy. But l^eoitn oblcrves, that rhefe butters arc lefs 
I tl.t than that made wuh corrofive lublnnatcj undOObttdly becaufe thefe 
I i LU isl compour contain lefs marine arid. 

1 •’ llj hiT-tri 01 ant. ’tony mai be m.ide with hna which li$ a combi- 

. It) 1 of 1 Wer with viiy enncen'i.ited maiinc which is neaiik in the fame 
'.lit as it la in corrofive hiblimate, (/?r 1 *un* Cor.KSA) i becatelfe'tlie marine 
. . .1 ' left aj'^nity s/itli fiUer than with reguhis of antimony. This butter is 
s " \\x<t hnair huttct’ of ' \ i\ 

Hitrei of antimony then contairtl a very coneenttated marine ae«l, which is 
)t fo intimately engiged with di^ rcgulu? of aifuljaonyt as to Mfirfadl Its pro- 
p I les I he.'ice we mv/ account fbif tw nrooert^(<|i?^l{h die ‘butter oltintimony 
h ii of artraaring unsftur? from air, and for itl I fijf itvif lilrottgly cor- 

rofi ’c, and is applied^ lapis infifrnalis, m ttlom Had to caiMf't^ See 

iS iU TIC^Ty* * ' 

Till, metallic falthts been c ffbrrt h»veonfilifhe«^.Whlcjbil nearly 
1 the fame is that of butter, and jfiont the fabUity with which itmcltsfbh hwety 
gcnilc hear. . ' ’ 

Butt:r 
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Butter of aptimony ought 10 btt cIailL*J amor tl»e falts whii h are at once 
cryftalHzabfc and ddiquefcent » for however coidufcd the mafs feemi after o’ I- 
tilktioot it ts in fad; a heap of very fmall ay^als. 

By the operation of butter of antimony^ and its properties, fevcial e/Tcmul 
properties of the marine acid and of rcguias of antimoiy are dilcovercd. 

Inrft, although the marine acid has a great a/Hnity with thi-, femimetal, it 
cannot diilblve u, but when highly concentrated, i hh plienomenon is analo- 
gous to thofe prefented by the maane acid wit’i mercury and with filver, to 
Both which it has a gre,u iMniry, buv which it ornnot diflt>l.'e unlels it be very 
highly conccntrjued, or applied to them when their aggregation is biokcn •, ,u 
we fee by ^he operations of m.tk,uig white preeiptiate., cern/tve fubhiiiat. , l.n - 
ewaeoi and the eOHitntrat 'll See all tbeje wards. 

> Secondly* stlie property which the butter of aatunony has of not bcinfj; dc 
ccinpQlcd oy fire alone,' a^ the metallic ialts jarc which contiiii ih-^ vitiioh . ' 
nitrous acids, depends oh the great adhefion whsvh the marine acid contn i> 
with ch# regUlu;> of'entimonyi as it generally dpcs with other metallic mitteis, 
and on its property of volatillflnng them, or carrying them along with it tn dit- 
tHlaticin} which wc fee happens m corrpfiye fublimate, luna cornea, ftnoki'T; 
fpiiit of JLibavius, and mahy other chemical operation^, in, w’lich the mill 
fated thetiiU are carried off by matine acid* 

ThirtUy, the butter of antimony is by the affuiijn of v/atcr rh.ng.'J in 
nature^ or rath^'r is sfivided inU? two parts, one of which is perfectly diH’olvi'il 
hy the water and attkth<l 9 r part is precipitated, being infoluMc by water. TIu* 
difiblved part oonta ns its greate^ polfibic quantity of acid, and the prec pi- 
tated part eonuins tlw leaff 'pplfible quantity of acud, This latter wart, wiitn 
well wa(h«d, is called mrCHtkdk'^it^t or pOLjder ef algarotb. See Powota t/ 
Aloahoth. 


Mr Beaume pretends, that the powder of algaroth is improperly (aid to con. 
tain the lead pc^tble^ quantity of acid, fince, by a lufRcient lav.iiion, he has 
been abte deprive « of every vcftige of an acid. 

of antimony is f0iv<ble in nitious acid » and this ibluVion i made with 
great ' vioknee : t^terwafds, by evaporation of the acids, a white cak of anti 
mony is fbrmed, ealted Mmsar mneral. Sec (hat ward, 
tXlpn. butter «/. a R S R N l C. Btmcr cf ^rfenu , c d 
alft cmif/he ml Jtf *» * combination of marine acid with .Vemc 1 hi^ 

cdmbinatibn k i!iK|df„by a proce 6 fimilar to tha* of the buttci .. 

Aotxndling to eqoal parts of^.butter of arfenic rnd corrolive lublim.ite 

ought » be WfU mutedy and dilliHed together; by winch a 

butyrwsedfW Jhjdor IS dbtamM' fimilar to butter of antimmy m its (Xieinal 


butyrtwedfW Jlc[dor is dbi 
luitjttara(Kill« v 
When ijie.i«M]ation 


fee coht’nued wUUcut ccn.lderably encreafing 
ilii^,|4ken o&\ and anotner iccciver, in which 
idle* retort; then, upon railing tht file, flind 


cftMjf tHjteir.cd. 4'<v ^ Anttmqn v. 

This «|pet4mdbt;^stra<|h«l< to arfenic is gre.rtr 


A nw tupertmem: ine awnwf «* naant 


is revived from the coirohvc 
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It is evident that this butter of arfenic muft be * moft violent cauftic. It 
ought not to be ever ufed, from it? pbifonous qu^itjr. See , 

It does not 'appear thfti this conibioatioj;t matrix fipid frteh a^nicfluMi beexi , 
carefully exaniitiied by any chenrijit,, C' '' 

C3C^:^Vi’r;' .ii'U TT E R an oity, 

concfetc, ^ite matter,' of a.firi^f.cqftnfteriKc'chatt biititet^. or even thati Aiec. 
This fubftaitce is extrafted froqa the feei^et of 4 fru^caHedE W with wiuch 
chocolate is made. ■ _ 

As the batter of cacao is a true congealed oil, it cannot. jhe obbtined without 
a heat fuMclent to rhelt it. Tlje Ifeff rnfthod is w bwru^e the cs^c^ and, boil 
it in water. Almoft all the fupbrafiwhdant aidd wf^fe this fiib- 

ftance contains, is liquefied, aqd frbirfihi^ 

part*, and as it is lighter, it fiiiritfis on the iuffiKe Of the^ Id whkH it is 
left tq congeal, that it may more, cafily be jtake^ off, This butter isgc^erally 
mixed witn fotne broken Iblid bi^ of the daeao fruii; i^om «diich it be 
purified by melting with a very gentle heat wijthottt watery io a pretty «jhh^vef> 
fel, and by keeping it thus indte^, long enoOigh ffw an entire feparat^ eff the 
matters to take place according t» the i^^iecifk ^avkks* ^ By ^ia meihkd, a very 
white and pure butter of cacao may be Obtmnedt , 

This oily concrete fubftance baa ft very mild t^be i k binr hO arbm^ic.l^li;, 
it does not rife in diffillatlon without a beat fupefkw to thsK of Mli^water » 
by diffillation it is partly decompoT^^f ft .doee^e fiame, rillit/is fiUff-' 

ciently heated to be reduced into vwpdry. As thefc am piedfely the pioperties 
of mild and fat oils obtained from vegetable and aninuil mattetss by expreflion 
only, the butter of cacao muft be undouhaediy tang<^ in this chda s and as it ia 
concrete, it is analogous to other cpnGSete t^ m^ 


fuch as wax, fat, butter of milk, ^c. alfb W pr^Rmtjl the |i:m(? jplwaomcM^ 

when decompofed and atwnuated by dipliatStwt^ v 

Butter. 

Butter of cacao has quite the fame medidnalp«i^ttie$j}aaii^!^^ 
fed oils. It is emollient and blunting when not randdsl'itlf fWS|%a,^Cif ;t^ 
pofition of pomatums. Oils (SWeet Express»»);.', j . 

CXXVIU. BUTTER of W A X. Butter 


^^i&n'.'is 


decompofed wax ; that is, wax deprived ofa part uf it^ Wd 
this acid is the caufe'of the cooCiifence of/ tte/ofty- 

evident that the, butter 'is fofterthan the wast'-ttfelC..; tmA, 

when left expend to the air,- it 'docs oqf^fefUltk;.^',j«dh§Pli^/w''sTO^ 
fentially oifiera'fbim refinous matters. 

CXXIX. . 8 U-TT.E R e/ T 1% . 
chemifis to a^ qdmbmat^' <ff 

Tin, as well, as the .’tegulus' "oi ,n^riop 

acid' than mercury., h43. ','lt 
parts, be mixed 

without the application '«#«««'■ ^ 
and attrads the 

isimediately after their 'iiii)kture,.dil‘c«ifiiliN^.lhbliil^^ 
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decompoffci by the tifl j M*® in^nc acid quits the mercury to unite with the 
tin, the ^reateft which it tS^rrie* ofl^ along with it. In this diftiljation a 

Idnd of Mfixittit hsfii, over. Part of this combination is in 

form of a Tiqttbr Wmdi fmolkes cren w^ cold. This is eafted ^ 

/•Midffg Jpirit of [^hfvim. pan^is raif^d m a concrete form, which 

more pardeularlj^. tha^ appd^ tin, although it feems 

that iWera| chemi^'giye thi^^ indii^|ttHti|r t^ this liquor or concrete 
matter, or tblnith of thena at tW &ine tune. Sfiaif (Smoking) of Li- 


^ T' T ,*vBy thc,wp«i'^j^ft?a is ineant'the' metal which is 
cojUe^pd a ai the bottom of a crucible after fufion. 
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CXXXI. A D M I A. Tlve name of Cadmia^ oi Celamtne, is given to fc- 
V _ ^ veral difft/cnt fufaftar^e*'. What is callcil ihi Ctdm.a cf ibe 
furnaces is i matter which is fubbroed when ores z'nc, like thoA. ot 

Kammellberg, arc fm'dted. This c.uli*' ^ confifts tn rh. llo' .i<- <f 7M( jub 
limed during the fufion, and adhering lo the inner lurlaa* oi "u ^ .ills ot tur- 
naces, where they fuficr a femi>iuGon, and therefore a-'Qun.; fo ■* l^ili ' ty So 
great a quantity of thefe are collcAcd, that they form very tiiak l.^ (iatio u, 
which muft be frequently taken oflF. The name of Cc.imi.i of fi, i j, }u> alfo 
been given to ail the foots and metallic fuhlimate-i formed ov .ok lung m the 
great, although there certainly are great difrcrtnccs m thr • ati!) Sc 
Smcitiso p/ Ores. 

Several authors call Native or Foffii Cadiuia^ a fort of fit i , r naneral, con • 
tainingzmc, iion, and fometimes dthet fubitance... It is of a yellow or leddifh 
colour, and is alfo called Cahn^t Calamvitt or lapis calaminaru. Both this 
mineral and the Cadmta of Furnaces are ufed for the preparation of biafs. Su 
Br ass. . 


Laflly, fome chemifts have wven the name of Fo^! i^udtma to a mineral 
tontaintng arfcnic, fiequently bifmuth, filvur, and particularly the femi-tnetal, 
the calx ol which being melted with vitridable nutters, forms a beautiful blue 
gtafs. j'his mineral is better known by the name Qobulti which only ought to 
be g ven to ir, to avoid the cqnfufion attftaUing th * application of the oamr 
to tliflVient fubftanecs. vVeeCoB/t.T. , 

CXXKii. CALAMIKl'i C^OMi/, '.nd Or^s c/' iZiWp. 
CXyMHI. CAtAMbS AR DM A If (. US f«). 

CX^'XIV. calcination. Tk CaJcinWof abpdy }s. pro- 


per' caking, the tjxpofing of it to th; a^iup pi fire, lo prodi 
ti)v <1 ir. , 



>dy js, pro- 
fomt c|iange 


ydwtile 


♦ ff -4 k iHiC'un 4' -Vt|‘ 


deprive 


d A L i+j 
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deprive them of Tome volatile principle, or to dcftroy their inflammable prin- 
ciple, and fomettmes for both of thele purpolea. 

We have jOMo^jlea of the. iirfl; kiod of calcination, in expoflng calcareous 
earths and ftdhes to the fire, to convert them into quicklime, which is cffedcd 
by the entire evaporation of the watery principle contained in this kind of earth. 
See Quicklime. 

The calcination of Gyffum^ of Jtumt oS Soraxt and of feveral other Sal^s^ 
by fire, which deprives them of the water neceffary for their cryftallizaiion i 
thcroafttngof minerals, by which the fire carries off the iiilphur, arfenic, and 
Other volatile contents t ought to be referred to the flrfl; kind of calcir^tion. 

We have an example of the fecondkind of calcination, by expofing imperfefl: 
metals to fire *, by which they lofe their inflammable piinciple, their form, and 
metallic properties, and are changed into earthy matters called Meiallic Caltees. 

It is ncceflary to oblcrve, that this fecond calcination differs eiTmtially from 
the fir ft, ns the changes produced by it upon imperfed metals are not effedled 
by evaptjration, but by decompofition and deftru&ion of their phlogifton. It 
is therefore 3 (cr’kijhtn, 3 -.d not a aWa//Vr^r/p« of 'their inflammable principle. 

lletii... If. liows, that the firft kind of calcination may lucceed without the 
contact air anu in dole vcffels, although it is more quick and complete in 
open veijr; ,. tn in a propcr‘y of air, by which it greatly accelerates the evapora- 
tion 'f V'''as’k botlies. See Aia. But as the lecond kind of calcination is a 


riue coml'm'ii n, like that of all inflammable bodies, it requires all the con- 
ditio! ' for combuftion. and particularly the free accefs of air. See 

C'OMK'.Jf.TtU' >I.J Caixus (Metaluc). 

Ihcrc fere mans’ '.ociics, in the calcination of which an evaporation of volatile 
parts happens, •.•! . alio a deftrudion or deprivation of their inflammable prin- 
ciple, although without any fenfible cominifttondf chU latter. Such partkuUrly 
are all combinations of imperfea metaUic matters with vitnolic and nitrous 
acids : when thefe bodies are expofed to fire, their acid evaporates, and at the 
fame time carries off 'with it their inflammable principle. We have examples 
of this kind of calcination in expofing td fire Martial Vitriol and Bezvard 
^Uneral. 

As vitriolic acid, and (fill more nitrous add, deprive the imprrfed metals 
of more of lefs of their phlogifton even without fire, ieveral of thefe metals, 
particularly iron, coppw, tin, regolus of jiatiinony, are reduced, after they'have 
been dilfiilved in (hi^ acids, to a ikasit fimitar to diac of calcination with aa-efs 


of air 4 that is to they become not poffeffed of metallic, propeities, 

which di<iy catumt of 0>iogji^n, %nce moft 

chemifts acldi theft ittetais, an^ ^hey oQCQtd- 

ingly' beai^'p^h%ifticaidi by' adds, ^ witl^uc 




agent. -foe ,'1% 


vrheq'.’i^ 


a fixed alkali, that is, mitre haying the 
mn^pnnbitftible nibftance a red neat, 
pl'-lbldplles 'borp,. htoomei a'wry'powerful 
^.'|^abc^','.,hnd' pmiculaify of imperftft 
»aya 8*^ 't^ainple of 

..-■'"If'- ' This 
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Tills calcination of metals by nitre is effeded partly by a depblo^iftication 
finiilar tp that by nitrous acid in humid folutions, and parfl^b^^'ombtiftion : 
which does hot hinder it from fucceediog without acce^ bf idr, and in dole 
veffcls, frbin, the peculiar property of nitre in this 

, It is proper to obferve, that certain preparations iff |[6M%Hd filv’el’are irttpro- 
perlycalled cajxes, beCaufc they are not truly caicined, ijib method being'known 
by which they can be deprived^ of their phlpgifton. iRf# 'Gbtii, Silver, itnd 
Metals (perfect). ^ „ i. 

What is improperly called Calx of Cold, is nothing but jgold jredbeed into very 
fine particHs, either by amalgamation with mercury, of b;|i^ itk ftparation from 
other folvents. Moll of thefe improper nam^s, found in Ijtrcih numbers in che- 
miftry, proceed from the ignor^hce Of aheierit icherniffs, anef mortt^ ilche- 
mills, who all believed, for example, that they bad prCcdffes fbf d^cbmpOfjhg 
and calcining gold. Nothing ii more Cqtu^ocai’ than ihfe'pretended;bdclnatit>ns 
of petfeCt metals. We cannot, however^ affirm 'ftst impoipbility. Some fafts 
even feem to make it probable j fuch as the deffrb'diOTi of gold fh'tl^ ’fecus of 
Tlurfnluiifen’s great lens, an account of 'vhidi is publilb^by Hombeq| in the 
Memoirs of the Academy of ScienWs, and tHb Cidd nation of gold by long 
reverberation, in the manner of.Ifaicus Hbllahdus.' flut if the trioft fimple and 
eafy experiments of chemiftry require frequtnt rcp^itlbn" lO'bej fiifflciently 
dtablrlhed, certainly thefe, which are exceedingly difficult and ial^bos, inquire 
great attention. .SVe Comeustion, for fme e£eXlial ohfm}attm" '^re^arMng-"tbe 

fecond kind of calcination. ' '' 

CXXXV. CALXES ^%META LS., Metalic calkes are earths of 
metals deprived of their phlogirfdn, and con fedbej^ly of their metall^i^lkipertics. 

Alt metallic fubftanccs, exccpflng gotd, rilv«!i-,;:prauna ynd 
ceptible of being deprived of their Ihaainm^bW vpritciple bt ibyteiil imho<*l. 

The firft methodls by, burning th«t pildglftort in bpcb: afft 
tion, or rather a combullion fimifaf to that all dtb^it 
See CALciNATioi>(r?«^ Combustion. ^ 

The fecond method is by applying to m«ah acids of depriving them 

of their phlogifton, fuch as vitriolic acid, and particularly nitrous acid. This 
kind of calcination of meuls is- made in the humid' way; by Mhtfoh. See 


SoLOT'ioN. T' 

The third method by nitre,, with metallic 

third mtthod. which is cOmpofed of thC tiyd 


This third method, which is compofed of t|iie 

and expeditious.., N itre, pET'd^Ati|>W^;^|^ 

The r.-^rfbssof metals 'deprived 
i}ropeY:>es. 'peculiar' to each . ' 

fublfaoces ought 'to' be confult*;d''|^?b(it tnly^OTRjl '''PP b'’" ' iihd 
• fcnimf'n to all. Thefe are tlie foi1oam|g« ■ .. ■ *, ' 


ralcioed, 'tb«' ^ 

fuirh as 'tin l^dl-eggluVt^ 
is, till the^ become trcff vrhftli 


, .but ijlfo 
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aaiongft.thof«?‘ th«t are refi^aftory. Hence It is proved that phJogiftou 
i&ithp.priaciplejjif /ufibility of,;mWaJs. 

In proportion as metaliic fubl^ances lofe their pHlogifton, they beconre riiote 
*' This , Ssilfeft fwUiWc In rnetats, from their, Mjiity, thao in femi- 
ipeta1s,oaU «hichi«#/verjf volatile when in dieir oietallic ftate, ani the caix»s 
or, earth# of wfeicbi befioi^ ettceediogiy fixed* as we fee very evickndy from £he 
example of diaphOretic/ifiitiknony,, which refif.s the moft violent fi e w.thouc the 
Icaft jofe, and which- recovers 'all its volatility-, if it be reftorcd .U) its le'niline 
il^ttei by addition tolKphlogifton. , This proves that phlagifton is a j-rta- iple 
dTeptiali^, and that it comthnnicaces its volatility to ceitain bodies 

with which it is combined. , 

. iV^jKaJiie,:b#rcto bes^ fplubk- in acids, and pardcuUrly in nitrous arid, 

b/ lilhg #ptl¥e4 ff -pblq^iftfit), ^s wc .may perceive from crocus ttwrtis when 

©fv.i^rt. regwlua -of '.antirpony, &i;. Hence we_ are 
led jEO lubllnnoe's by aci<ls, and parricu- 

latiy % tW intervention of phlogilion : for if raises 

be redtflc^^' adding metals refuUing from that reduajon will 

themrecot^r itheir.fo^iltsy., < . 

>?Vl,hat, baye.Tt^tciSWJtoa'wg tbe-g^ceral changes produced by calonauon 
of 9 JaJW 5 irs,(;i^fi- ifieir fufibUity, Ithcir fixity, and foUibilM^, may »Uo be 

appli^'flo,,i;lt^,Vpajeisy,. ;tbeii^ fpecifid ,gravity,«.'in a word, to all their «,mttallie 
prtmfs^efeyV^icH af!e,al^4ys diminiflied To mbch more in metallic calxes, as they 

This feems to inditace, that if an entire 
and perfed cafciiutloa of mewUic foftances could be eflfeiSled, they would then 
have no metsdSc prt^llr# ^sT|^haps they would not fp^ifically differ from 
cachb^pth«r#/j»«^ !Oi>ly.fclfc o«» aisd the fame kind of earth. This is certain, tliac 
when tlift pakmatio!n<of)ipcta$;^^ been,.too>»ng continued, their calxes be- 
,pome .irTfdop^, <«: aU^aft imifeh more diifitultly reducible i and this redodtion 
is ^ways !«ath :lb6, To that quantky of metal Originally calcined is 

nevera^n i. , ' , ^ „ ' ' • , 

Ahhough rofi»m4^«te .are effjjntially different from calx of ftone or quick- 
ii(i»,v thpy hard Tome fimilar properties, particularly thofe whic h 

relate 40 alkalis. \Thds* f©r’-cxatnple» fixed Baikal's receive 

from'metalpG calxies ihelaroc'caulW and pyofiwrties as from quickiitfei and 
volatile alkfJi mnf IwSfepa^^ted by i metallic calxes, and par- 

ticoiar^y^hy,,^o^^i^cg»ai,^ q.uaiiklihJei and it fectiyes the fame. changes, 

that is, .and cannot be reduced to a 

,con.ccS!lp., 5 ^ail»i,iW-b#,: ’liffiqent,; ,qo*»t^y <0f .tbttfe- matters'; See 

’I l(; -I ^ 1 ^ ■ 

, .'imitates were diffgrent from luiia corrrea and 
S'i|feb'ti^verfiil»liina'fe.« Neu^a^ ' ' Cattion.ilc 
i5j,i|»'W4rs?jhaviPSI|een fott«d''by ''Eh'ji' Pringle’s 

''*T' ■' 

.;• ;* - j,, - 't^xVII. 

Ji ' 
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CXXXVir. CAMPHOR. Camphor is a vagetable, concrete, very vola- 
tile fubftance, and inflammable, as ellcntial oiU are % of a ftroitg finell, and 
eaiily fuluble in {pirit of wine. 

From all thefe properties, camphor perfea^ relemfaleB refins $ but on the 
other fide, iceflbntially differs from them m this, ^that wtUNn expofed to fire in 
ciofe vefTets, it is entirety fubtimed without fufTeringi any deoompofidon, an 1 
without leaving any refiduum of coal or other matter. Ahbough it has a 
firong tafte, it has not the acrimony of ellential oils ; the moft caufik alknlis 
do not aft upon it; the vitriolic and nitrous acids diflbive it, but wiihouc 
effei vefcence, heat, infla.mma^n, fcorchtng, or other knfiblo change, even 
when (hrfe acids arc concen^ted. 

Nitrous acid diflblves camphor without commotion ; and the fbltition is clear 
and limpid. It is called 0$t of Camphor. When it is mixed with too much 
water, the mixture becomes turbid and tniiky, breaufe the add hat | fironger 
affinity with water than with camphor. The camphor then iq|aits the acid, 
and appears in white flocks, which loon pttclpltatn to tik bottom of the 
containing vfffel, their weight being enerr* led by fbtw adhering add. But 
when this acid is taken ofi by the watetithe flocks of camphor rife tO the furface, 
and there float. When they are compleatly wafhed hOd dried, th«?f are found 
to be camphor entirely fimilar to what tt was before ihii fbiutiOti and pfe'cipica*- 
tion. This is a manifeft proof that camphor reedves fio change from the nitrous 
acid i which, however, of all acids, afts the moft powerfntly upon tdly matters 
See Oils (F.ssentiai.) ,j»dRjEsiNS,/er the re/emhiamits and hitvxla/ tam- 
fbor and thefe fuhftances. 

It follows from what has beenfaid concerning the properties of camphor, that 
this Angular fubftance, although it has many of the eiiibnctalifiriopelrties oi oils 
and refins, is not, however, compandile to any of thofe Whkb are known, and 
forms a dafs apart As, excmcing its concrete flbate, campkor ammxiches more 
to the nature of ether, precildy by thofc very proper^el ip which it differs 
from oils. It is to be prefumed chat this fubllaace is anjlogous to ether, as Mr. 
Macquer conjeftures in his Ehtmencs of Cbrmiftry. iSfo 

All the tamphor which is fold comes from India and Japaili. ft is pro- 
cured from a kind of laurel calkd taurnt Cen^htrifn<eh, great numbers of 
which grow in the ifland Borneo. A long time this tree was behe+ed to be the 
only vegetable comaintog carojphort but kveral modern tikemiRs, an4 paftUu 
lariy Mr, Cartheufer, have difeovered, that many aromaaip plaors, as thyme, 
rofemary, lage> end simofl all the labiased kind, contain a fobAanoa of the 
nature of camcdiior, which may be extrafted, aitfaoii^’tB very fmall quantities. 

Camphor when firft extrafted from its tree is mixed #ith many iwmiiMtiea, and 
is the.* >- alted Ctmfher. The Putdi^ wftl ^Urify 

it bv iublimation m glafs matraflhs. ‘ ^ 

Camphor ts ufifd Ml medtone as fiNUdRft and ()|l|9qgida nijH 

Jii many convulfions. and otMtr pervoui af#iona« bvninioa to 

ir, and to aU odier edsciiewt, oily, roiaoie 'foMtatMMh't.ftudi m MitnmdBdfipite 
jimmaloii, htghh reffiJM BfinMOiUi 
iubflanoes. Hoffman hat qlffenmd thd 

ciaa, the fedauve poiwafs bf wmphot. Ibjs ^ §C||iOTly 
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.ul}!d as a powerful and when diflblved in fpirit of wine, ia employed 

againflf gangrenes. , 

cxxxvni. .cantharides:ox 

which .x^iha^ meJdng fur- 

nape i^ calfcd *hf pTbis ipiece hM ilft an ohloi^ dome, In one 

fjde tbew w^ Jj^Mal dopfy ii^tepded of a confidcrable 

qganti^y pf c^^t ,a DC|;aoJe of jpipaGe conCiifnes a great dCiil, 

uippfied*: "piNf part 0 ^ «be cjip is terminated by a 

9 ^ cnimneyv^tj^tCj^ may he lf«gti«;fied at pleafp^ by the addition of other 

tub« adlnftedj^ ea^ ; 5reJtuftNACE'(frEi 

11 A E, The or is the upper part of an 


fcxii: 

alepvbic^ i i ^ 
nxeo 4nd ^ 


a Eatm' name given to 

|igu^ ie|».yni|i^Tn retorts afi^ep dii^llations. 

^j!ip|ihil.,ar(|^.>4iy ,dl^^ the fiibilaaces diftiUed,. 

. ..J jv- O^ht to be fpeqtfied more particularly 

Hf 8^mgiJ;,|:efm, j^poting thdr,, qualities » as, for example, we might fay,. 

This method is moic 

at^r^te vrt by modern chemifts. 


D EKING («). 

{%)• GpsWIHA’aianrt* 0!%ele; fnif9^ by cochineal in an- alkaline IJx- 

®®®*“ni!biyyrf .18* and fu-eciyitatine the folntioa by 

which, ,»lnni. It confifts, therefore, of the color- 

Mrtr.9fjffM|e^»n fwr ounces of . mi matter of cochineal- adhering to the 
te^tharideit m^ l^lrting yowrt of earth of alum. 

cantteriaes fi-'caili^MlEh <<)' CAtCNEttAN, Carm^uu or' Sardus, 

not, as ihtee volatife alteli, ’ la* a* iemi * tranfparenr reddtih agate. Su 

•IJvwWeh' they ; yh^ lew ^ ahatyila^tbaa .' Aisate. 

foiae yodr noBy firj CA»E'HABD«Ntra ofiron is .a fu- 

wi^ri^th^s^tMt of, converfijonpf that metal.gnto flcel- 


^patWi. pnwlhrpnc 

•BO ■iwRawe<HBMrateR(Mlli^,;>^im ftntetilm' tilwuMB'ftnall pteees'of rmit wnhijnit into 


•uncii. 
•htatiWd 



11^ ixiftriiisient^^ aiTupcrfi- 

.cd^^oMrtwIion and it^may ba 



It arid erqiofed to p ted hiat during 
Bythis e e nt w iHi tiOB i- a certain 
*«Meini& IMm the ilwflMe of dwino will hr 
y\hd nfBi tili| ; aite dM* a»d'a,y«rojM!r.hatdnela 
^;npy;|h'dinK9t^ givjeit ty ftidden extinc- 

of.pBKvwftol ‘‘■“O' 
inac^^uid, dawSfirtil. ' 

exLvir.. 
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CXLVII. 

cxLvirr, 

CXI. IX. 
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CASSIA (.v).! 

CASTOR (y). / 

CAUSTIC Comtnon caullic i$ a fixed 

aTkulir.e I'alt, flia^^rf b'y q«i!ck;-Hih^ and de|>rk<4 by drying 

and fufiort^ ’ Thfe’^Ikaii ^pldyfed'-fHor.tliSs ti itlly poralh. , A 

>»xivitiirri made ^i^itb^arctc-Ijiniie, r — i 

' 1 '.^ V I^TTf Avif '/»f‘ .Q|i\ ft to toniravno' e Jr* 


i-r < 

foap-l«ys. 


Sff OxiviuM 'of So^y BQitiRS. Tibia fixiviupi is e^^t§«i«ted to dryflifs 
in a coffperdr filvfcr vcfTd. Aftiftrwa^ the dry riiaW^rds, |A'be putijnto a tru- 
cible^and expdfed to fire till it flqw like melted wax;. Tbed- itia to be poured 
into a bafon, and quickjy cut -iWo piKtifi while it 14 , ftill,” tnqift* and 

is tO’bs i|jeedl1y, piit'-into a -— ‘H ...i'.i, .. 

An alkali thus treated is m'^ 
tilfo'raore fufiblc V Wd attra6ta\bc 


Ipwlej well xlofed wiili a gl^fs' <l<bpper. 

' m^re -cauljic thanprd|hafy’ . 1 &w^ It is 

e itidifiure of the air rraidb rinbrp r^iJ'y 5 for 
which reaibn it ooght to be cut and ^t.inrp botdls, otbicT- 

Urile it would become very foon ’moift.' ' ' ' ' ' . • 

'I'his alkali when applied to the fkin dpring ■ . 0 r thrsC^^ of ah 

hour, corrodes it, and forms a painfql eftfiar, like thi^t^oduced by 
It is empldyed to open ifiues, whicb formerly vwjre twpfelb bht w^tsre after- 
wards almoft abolifived. They hare fincebgen biN^^ht^yi^aiy fijeqw^ 
ufe ; and juflly, for they are fcrviceable by ev^.C^afiB^; 

other remedies. But at prefeni common cauftfq is.pot fbdo^nlng 

of iffues, bccaufe it occafions a quick and Ippg parn. -Tbe etj^W*^^ 
at prefent is to .make an incifion witli a knife, tO pmnwle tye lhpp^^ 
methods well" known in furgery, ■ ‘ . * ■ V ' • 

Tile c.iufticity of common caufiic myft be belUtred to procei^ from a 
perfedt drying and concentration of the alkali. Thb^,cc^»e«h^ra^MHJ, 4 b*‘* in#®**! 
augment its caufticity j but we are fif lefa 


alkalis treated with quick-Umc are much more a^tre-ih^ W tV^h when 


they are fluid, than any other, alkalis* This i? c.videht if 

..... r ,_v A yj'jn 


of tbe 


Jixivium, or hy,of,foap.^boilfirs, which almoftJioflanUp^^ 

ftroys all anjrnal ni^iters. This, cau.fticity .ibeb .^*|tf^Wii%b?j|lia,r<;}f:uiar 

f'h.'l.icTi'. t^^od^^<*d iinnn allfslis nr vnl'irit* Iw '• . /.h..... 


change produced upon alkalis fixed or volatile by h5fe^v.clwg0 

probably confills in depriyi.ng them of fome und'uouS which tinitdopS 

and blunts sheir faline principle, Ackali (Pixtb), AiKAtf (Vot*^^ 
Ammo!;.ma'c -Salt, Spirit ^Volatim) ^ 

SoAP-abiLERs ' ' ' ' * 1 ' 


S 6 AP-abii,ERs 

cL'.,;rAusTic _ 

is acauRic m»dc;by jEaking from lunar cr 
byfcfioT'. I . . i, 

■ To lufi'ae^^O'ftiir,' 

crucible, 'whkh'dyght 


,(u U.N AH). 


t:n 




^a) Cas^iAr 
tui(?ris cofltai,os' a 
lublc iu waUTvOi* in 
(y) CAsjroa: tw.q 
■ of tpittiU ‘be oijt4pi^/r!i?aa;SmffU 
of callorby fpirh of w.a]^’or,i&yw^ 
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cJlufe a con5dcrable fwelling aind frothing' happ'er.a in the beginning of this 
fufion. The crucibi® is to be in a &tiiace which ought to draw little 

air, and futyointded a ve», fihklj t>f jighttwl coals, bccaufe thefe 

cryftals and''«eo]gre^i^n«^^ to the prepa- 

ratkja'of thfe''‘ilunai^' quic^^ liquified,' 
Iti' the .bcginhi^;pa^tiipB|it|^-ti^'»|^t!pqg]b^’tpi!s<?'3a^ a part of 

the matter mighi iftb#' Vdf1'bJe,‘rah^’ nitre upon the coals, 

by which the filver'^ould ‘ be' tsn'^dM*‘‘^^!WbiIe i^e eb^ilitioff dimi- 
ni fties, the fire is td be encrbaftd j"ahd'^hen the,; brought to a perfedl 

and- triinquit FafWi, 30 iitjjd'rqould |tiffit>ioufly heated and 
Eteafed in itlfinncf'fdHaOfei’^Theiluwaf’icfau^ tdije hfft till it is fixed and 

Cdkl, •arid'thehJC''.is-'to'fefc;'ipu|'.|ntb:a'‘tKj« k glad'':'- ftt||jptr. 'The' lunar 

ca'uliic" Wght -td 0e'''forfnifd-'''St«o^Tih;^W;dii^^ Itke'^enciis, of about 

a line iri'dthwilll^f, A'll^''|^bTip||eou .wfeuT^^ in a’crayon or [Ten* 

cil cafe, ^ fingeMt^bjeiog^!^ hv toothing -themi The inould 

for th(f'''ihn^<‘jcat!iftt& Wfo'/'^ade^as^to thajf'fbrm. ' It-cohfifts ot 

five oi* fi#i^bUpw 't|iind«rs» island', vtfticalfy |od paralit^l' to each other, to 
which a gditcr is by means of wWtb the fnapttr is poured into thetfi. 

This mou1li'isisqt«|^jfe.dp^’ tW®! p^ each other, in each of 

which . th«'%l^ ‘fiSi^i-eyfindets cotre^ond to thofe of the 
other. By"'r^ di(^»i^tll>hf ' wheft lunar cauflic is caft and cooled, it i? ob- 

the two pieces of the mould. 

'as foon asde 'is in tra'hCjUiJ fufion, for that 
degWe OrMat ia off its acid, which may be obferved to dii- 

fipate hr and if it was lef^ in the fire long, after it is thus 

fufed, iC ’ Idfe' Wth« of .its caufticJty; ' which it entirely Owes to this acid. 

'Thb' OjjStoortkiK' fd*'‘ tdbar remarkaWd phenomena^ The 

firfk is. thtf poldj^.stffumcd By the cry ftals- of filver thus fufed. J believe 
th^ tsoihr a pa.rt of the phlogifion of the nitrous acid, which 

atctchea cyfclf fopyrficiaffy, and which always gives a black color 
tcr^lidf mercury, lead, and bifmuth, when it 

'Tfetf bthyr.Vnmafl^a^'i^^p i® a; tjertain fymmetry of a^rargemenr, 

or cry'ftaliitzatjpn,. Which lonaf caUfiic takes v>hen it coois and becomes foiid. 
l|';afij^<^^^df'';hl^y'"chdffil^''bte',br^^ into- piecet^' its -irwieriubftauce may be 
o^tweid radii ^0ing from the circumference to 

round fcirtu^fioos.and fulphureous py- 


'•'aSsld'' 


to all bodiis of^a";'c#tiin degree ;of fim- 
!_.i to.'S fblid ftate. 


'^^i||i|f'sthe';T^^'etph 9 hdimesao occurs in 
: has heit ■ yet fe’een reaSdarked. See Ca yst a l - 



Set Silver, 

. tx. s . ' 


If fifyit with 

i^'.be' w^''dfalned u;^bd’;^l;dw.n 'paper, 
in-pfuji^p^, fapd .widl^i^bme .whin-, 
...... . ^:'i4Hfd'',^'.,jd^d')C#uftk, hut 'lefs lo 

becoming .moiff in the air. 

ImriciTYyand CkvsTAts ef Sixveb. 

, ' CI.I. 




152 


C B M 


CLl. CAUSTICITY. Bjr iHs ward is a gUalUy Wltma* 

kig CO levcral fubftances, by the acnmoay of which pWf* itving apUn^!* 
may be corroded* and defrayed. U Bodtios whifhjMivo tjhit qnaEtjr* ;wl|i®p taken 
internally are true poilohs,. Tti^i f^c of ‘^fe, as of drfmift is 

,f[> deadly* ..that ,fwn » ;^|ri6i^riiw4i4^' 'prudent, phyficistiis;’ 

Several ochf^ 

hui^er «/ aa^^vwi^rt aie dail^ jWid"l^l^&ji4ly'dred;;^'.e^ excreicences* 
•to deftroy fuiigotts ftelh, to ope^ &c. They' V^iyr We^ 

•properly employed, and J. ;; 

Thecauftkity of bodies dej^hds dntirelyi on tte fta^ ff fili^ny* and 
.ehieflyt^ the acid, matters whi(^. j||(^ ^•^(oo^ t^^ifejjoclds'hatppen'jto 

'be at the Hunoume enjach att^.i^<^,jm;;fhe.f.,mj%ct.ers, 

with' which''they are C0i0^ed*r'liN^v.%*?^hj^ablle'<^^v^Q&t ,^4''^fe..cpr- 
-•rofive and cauilic. Thtsa, Sxe d mi^ Wplii^le' all&||^s' them - 

^vea caidtic, become , moch m'^ib by ;belng:^misi^>it|^;igli|l^ 

-this fubHaoce deprives them of. -much lae..|iir' ii0 %nmiilde:' binds 
and rc^raias the_oftion of dieir fe|ne pnncipljly 
.the ^ioe .pdneiftle is mofO iKfeng^ed, 4 nd 

.AUb, aU combinations of met^Hc.^ anattent\if^i|i ^ ac|«|%^J^ip ipt|i|p^re'';pr ,ieia 
corrofive, becaole tbefe adds nm deprived bt adl^theplhi^^ and 

Wfp bebdes but ia^perfeAly j&tnrated by the mpta^n.iaSla|p|ihr, . 4*^5 ; 4 ' ... 

HevertheleB, fome other ciroumflance if 
of 'thefe feline metallic ..matters,' . thb i» 0 * whkh 

wbtn pore md diitited with a cttrcajin q«iAnti%;4;^.^ier, b# 
producing any harm, fitall. however produ?# aft ,& effi^^.^ B^l- 

fba when it is unicedi wi^ mercury m ' 

•mate fball be cUl^ed in fo nmdi^amr* 
buted CO the conccntiation of ks ackU 
This chFcft is attributmi by fe^ cbeiwiiN 
.parts with which the add js .umjwd» <j|pimon.l 

icaufticity ia nothing bmic) diiORdvi^. 

-with other bodies *, and this difpohlkHi is. itothkigildii^s 
is one and the fame thing as we%bt «c 
CUi. CAWK. M ^ 

Ct 4 H. C E M E N 1 '. All thofe »« 

with which my body is furrouttded in pots or jSiNt 
by help of bre^ of ..produdog changea tApem^ 4 ^ 




ahd fsmntation. 



io cement. 

The _ 
dilvcr from 


(x) The Aibftsiiee 
.froioi aUcahne £d*ir<hy»wl 
|)owar Of ,thide..f!^$i|a;‘ 
pir.' AwAlStr{Fi^'B| . 
ri()CAWK is i'White* ! _ 

/ablUuBce, imibtnbte lnaihidlh 
■Ike. It » generally foutad fei or' near h 
finiemn. Hf »t eanceor two emiaet of catHl, 





, /'a 
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trated) ihe cement for converting iron into Sj r ri.) % the cement foi 

converting certain glaft into por 6 elain (fee Glass enJ Torcli ain) ; the cement 
for converting copperJntO brafti fee Brass. 

Cements may be cnAde of tnany various kiudsy anvi ft>r vAnons purpofes, bv 
varying the macwiali of the compofldtjjos. Cementation is gencraUy a very 
powerful method of producing duinges upon bodies, ot of forming combinations 
which could not oth^ife be cafdjrelFeftcd j beoauA^ in, this operation the afHve 
matters of the cement are in 4 flka« of diyntfe, ate reduced into vapors and af- 
fixed by eonfidenshie heat. . 

CUV, CEMENT -COP PER. W ' 

CLV. C E N T A U R T. rO 

CLVI, C E R U S S, or W H II E T E A D. Centls is a kind of toH 
of lead whidi has been t^ottoded and half*.diflblved by vap jr«, of vinegar. I'o 
make certils, leaden plates tolled fpisailyy lb that the fpave of an inch ihill b<* 
ieft betMlW'^iobciwiUidvoltttion, muft be placed vertically m eai.htn pots of a 
prQ|rer , fiee, uohtalmng (bme good vinegar. Ihcfc lcad..'n lolJs ought t<> 
'be lb jbpportM In the pots, tMt they tK> not touch dv vincj^ai, but ilur 
the vapor Of this 4<:id may circulate fieelv betwixf the ciivuvivolunon'. • dief * 
pots are to be covered* atm placed in a bed bf dung, or in a land-barb, by whicli 
a gtmtie heat way be applied. The add of vine^r, wRich very well tufiolvi 
lead, being (hos reduced into vapors^ eafily attacues'itieif to the rurf.ice of tlv (e 
pknet* penetrates diem, Imd is impregnated with this metal, wliich it reduces 
to a beaatHlil whim powder called Cerufs t when a fufficient quantity of it L 
coHedod 0*1 the fnifaim Of thte piatea, the rolls are taken out of the pots, and un- 
folded 1 tlxe is rheti taken oCT, and they are again rdled up, that the ope- 

ration may be fepeated, * 

1 his man#geibeat Is very ingenious } becaule the plates of lead thus difpoitd 
prefent dm gteateft fucface to the vapors of vinegar, while they occupy tliu lead 
polTible i^iacc. 

As in this operation,die acid of vinegar is overcharged with lead, this metal 
thus changed inco cemfs, is hot projierly in a lalmc date; hence cerufs is not in 
oryRalsi nor is kilubie in water : but a faltne quality would render it uodt for 
paintingi for which it 1$ chkHy employed, 

Ceruf-, ground and pi^artd for painting is called white lead. It 1$ tUe only 
white hitherto found fit for painting in oil. I'he difeovery of another white fur 
this purpofe is defirable, not only mm its ^Its as a paint, but alfo from its 
miunng tlie health of perlbns employed in its maBofamie, by a^dir^ them 
wkh «vhich*Md«Ad nUits prq>arac{Qnsfrequ<inrly occafion, called 

the rnftf af <w w* tMk. tf 

Cmi&$ ihk# <xf kadt is dtrying, fedative, and lenient ; 

is on ingredient in many oint- 

... ' 

1 ( 1 ) C%«fin|W« artSiMCHK* Cowan, is fbr centaury contain a bitter fiibftance fo- 
oegpsr m o i>l|ia|ae^ .vteiiilk! iMaatfl^ luble by water, or by fpirit ol wins. The 
ksMi, aa ifa i li i i | » >ai>aa g rasn color of thcplant refides in tibe refinous 

a tiorMk emraaed by fyirit nf triwe, but 

,|r) WtWK Witter, 

' X mcnw. 
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mcntsj plaifters, and other pharmaceotical preparations defigned for external 
maladies. 

As lead is much divided in cehifs, and is already penetrated with a certain 
quantity acid of vinegar, its faturation with this acid MHay be eafily com- 
pleated, by diflblving ceru& in diitilled vinegar. Thus the lead ia entirely re- 
duced to a faline ftate. From this faturation a erf i^Hizable neutral lalt witli 
metallic balls refults, called fugar br fait of lead Ste of Lead. 

CLVII. C, E R U S S A N T I M O N Y. This name is ^ven by fontc 
chemifts to a pearl-Ctdored matter^ or white earth, whkh fcpaf/tes from the 
water with which diaphoretic antimony has been wathed.- It is the iineft part of 
the white calx of antimony, whieh has becn difiblved by the alkali of nitre formed 
in this operation. The peculiar ;e^th of the .alksdi, fomb of -Winch r.lway3 
feparates after every calcinariomarid ifo^tioni> probably makes h part alfo of tlic 
cerufs of antimony. Di APf^RETtc i 

CLVIIJ. CHALK. Chalk is a calbafedus earth, found in form of frkblo 
ftones, and therefore cannot be ;polilhed aS tnafbjf and Other hard bakareous 
kpnes may. Ch^lk is alfo found in powder. T his fbbftaftee has all the pro- 
perties which chafafterize calcareops See EsHaTHS (Cate ah tdds^. 

CLIX. C HA.LK' tBL A ' : ' ' 

CLX. C H A R A C T E R S. ; ch^^lbrS ate fighs invehted 

to reprefent the principal fubftahebs ahd*4p^i^s m,;a ''<^hfeilc> idaSher; Thde 
ligns ought to be underftood, bebaidh a»fed by many authors, and in 

tables of affinities. "S’ee'/iiv FtAtEjs/, ' ' 'V 'v' ’ 

CLXI. C H E E S,;E. CWcefe is the ^Ihdbois part'of 

milk. As the milk of all animals is r tyuc emuip^»ni chede- pf McafepuS jparr- 

of milk is an intermediate fubftahee by :yrhiclfthe'<®y^df bUtyraOb^p^tdfdtk 
liquor is divided, and fulpended in tlic ferous 
mucilage is in emulfi'ons or milky juices of 

properties common with mucil^s, it dipfent in In Its, 

want 'of dodtilityi or its vjfcidity,- rad in its' 
by acids. ' ' ' , ' '''y:' 

Milk is compbfed of three very dilSeient |bBftahce$, J|qi^^ ^pfe^^^^^^heyr- 
Thefe fubftance.s are only well mixe4 tc^ethef, bbt^A^ ^ 

capable of a Ipontancous feparatioh bf'faJ^Jhs entire 

andexadl, except it be procuredby methods peculiar, to 
dVe B utter, Mitx, and Whet.'' . 

To have cheeleas pure' us is'poffibie, 
olF, muft be^'Cordlrt} by runnet^- oi^ by 

well clrain^ffAm ,artd jt 
;,lf if beAiffh 

arih-s whirkWa &igh«ymell.i9l'm^'i^ 


or of an alkaime quality. 


ws^*i 


''Wsek^iJnes ’'on'l>a^r,''att4 
^tlor water for the ufe cfpaiotcrd* ' 
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dftit wlitij U»c Inal tncrv 'fed an oily, and ialine fpjut aiil^'. The l'.dine p.iit < f 
till) Ipint is £< ntiail^ u volarHc aikali. Afterward* a fm id qiuntuy of cinpyicu 
matic Oil aides, which is at luft fluid, anj^ b^ome& njou .uul more thuk a''d 
Vetid. Concrete volatile all;*ili alfo aiifvs in thi* diftilUrions and at kngth wli 0 
'he i'lfort i$ very red-hot, and nothing more lifts, a confidorable quantity of 
ooal lematns. This ooal i$ of thas ku'U which canpot be bmnt without vt’y 
pri .It difficulty. 

From this ana\y (Is of chetft, which fefcmbks the analyfis of all airm il ira>tcr' , 
iIjL Ji hitapee appear* to bt the moil anioialiffd part of the milk } toi bi.ti 1 .0,1 
whey fumilh other principUr, and particularly moth acid. We mull, h v. .t, 
obfnve, that cheek nude of the m>lk of fjugivoious animals m.iy turnnh ’> n , 
inftead of volatile alkali. This difference depends perhaps ou the nitun <t rl'c 
.limrntR ufed by the animds fioitu which the milk is taken, and alfo of i..t . 

' ‘mperaments, dilpofaion-., and nature of tlieir digt (liens ; lor, in gem 1 1, i'k* 
date of the ftcid, and its giewerpr left difpolltion to be trm.foim..d into \ Ji K 
.iikali, aic yery vailable in thC(aqimalkingQorp,pait)rularly in thoft animJs ’ 
live only on vegetables, and in their milk, whkh ftill more approaches a ■vegi.- 
lable nature. 

This matter, although very idterefting, has been murhncglciftevl bycherniili. 
We find, in the Jilcnierth^of Pra&ipl vheraillry, an analyfis of theefeprodutfl 
liom cows milk, and in thnt aaalyfis no mmtipn is made bur of an acid, whicii 
Ihews the variations thaje may bapj^OMn this matter. We wifh it wcic examined 
as accurately as itdcferVW i out for this purpoft many experiments wnich lequin* 
much time and fov<»;able e^tumitances ought to be made ; whicli could not be 
done without iuiving ftlftr4 d>^ent ages, fed wkh different herbs and 

grains, at cy^lfsrcntpeifoda >fom their having calved, and at diflercn; ftafons of 
the year* iS^aeMiiK. 

CL5?1I. CHEMISTRY. Chemiftry is a fcience, the objed of which 
is to dubtyimf ,the pri^rdes of bodies by analyfis and by combination. 

The adyaatagf^'m^ting from this ftience are too manifeft and too numerous 
to require an enumtiration in fuch a work as this. - 
Ct^WII. C«EET. («) 

CI^XIV, CHiVSOLITE. m 

CLXVt CIHNABAR. Ctnnamu is of two kinds •» one is native, tlie 
other is atsnificiaik 

(e) CuaniV wCutaTU} pitrt/fkie other hard fublUnces, but liave too firooth 

Ulfift ivnifmt if ti&ct and doft a tyeture /or the grinding of cot n. 

Maar. X^^t M.a ftmi»»rihi^i«ntftone of (/) CuxtsotiTB is apejlucid, yellow- 
the jjAififoda kma. S*t it* eheidieal pioper- ilh-gtaen ftone or gem, the fixth in hardneis 
tie* EaIith Viiy^in- from diasaonds, yet (Ufteptible of impreAon 

Aafthh in m left bent «M|«f a hum a file. By fire k fiiffiinir no other change 

«oarfer fhait common flifoa* Ibargo than lolft of emor. Jt U probahiy a fpeetts 

guanfides of^thme aw fonod so bedf of ipie* or variety of topas. Its chemical ‘properties 
m j|i^ founder thoarticle Earth (VlvamAanE). 

Wdth thi^ 4W||l dfPm of Tbi* gem may be imitated by adding twCmy 

Mfiht*esiM8«t^lm»'|i^ V'tdq* of emeus martia to'two ounces of 

anM|m^ tbitiio«^ 'pAf nfo iiMm'ip^ ind fot AUAcec nf mioiwn. 

X a Kauva 

A * 
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we fludl 'M''^feerJy' 

ftilfjjfiui’, 'tor i‘trdfe''i::rit?tj? ■•;■ t' '.>'*• ''''■•■■ s-*-' 

Ciiiij^ar cannqe be aittac^dd in the humid ^^iby aljy. dJsjniiicii' Mgent, It is 
volatile''),' Tcnrhat, when iitt 1.0 c’lo&’v^ilKk,,' 

w^out 'funrring ’any d^ifjjSOTCic^-^-i.lplh'e 
ijiimHer' of times wir'hoiit anjr-oh|0^''ii^oW 'tht fulsl^'h^t’ 

■' 'If cinnabar be exp6fe'd'tlo-'c^ dte, with 
ppf^ by the burning of its''fuli.hai*». ‘arid ’then die 

vapors; btit as thefe Vapors 'arfc'^^dt’’ea^'ly''to^be.ajHi^'e%'ai^W’!p®^'of’th)^i ' 


would be lofl by this method of Qccpmi^Scibrl With lac^efii ofiiff 



bifniuth, and reguUis of antimonv* havi* ^ greaf^ adirtltVid 


.„,„ 1 lSd'tO' 

fulphur^ arid confeqyendv are capable of decom^fhj^dih’||l^.: ' 
ftarices iron is found to be the ttiofl: conyriment, arii^ts 


fi^d^for 

the decomppfitioh of fi^l quantities of cinnabar/ When is 

to be made, equal pads ‘of filings bf ifon and bitWtabar * 

f ether, and put into 'a |dtbrt^ ythich is to be ewbfed b '4 
re, or in a fat^-bath 1® dil|»bfed that a fuMbicridy Urong Keatddaijf 
a receiver Containing wa^ is to be adapted to the retort, ritid.d’b.d^df^ 
be prompted; The meriictry dil^ngaged fronf the fulphur:^^y' 'pieani'^lsaf^^b' is; 
raiwd into vapOrs, rtioft of Which are cpnderiied b the recciybf, 'at the bsS^^Of 
which, under the w^ter, they Vj^ar changed into duid. bPtcuiy j f 
of the mercury rertMlris -mb^* dryMed* sbd float's on .fuffiiee of 
form of a Mack powder, WHidh colkdi^, 'ahd mljtcd ‘wn^'the 

mafs of fluid mercury, with which Irtf i^ly Iricdf poratei ; inii] mercury/ vdi^ 1s 
then to be ftrained through tloftly Wovefl ;lben, is pore. ull* cdl|ed 
mercury revivified from c/w««iwr,/'arid *d»^s fcdudtbh is ^cihed' 
mercury frum cifindhar, In*’thri retort is' feurid a'inafs cobpdfed of che1roh/e^/ 
ployed, and of tfaeTfulphur of thc cmnab^fi ^ if, inftead of ij^OnV'ibmfe bfher 
j__, — j ^ » ttriked with the 

ari'eamv 

or aikalinc liver o£''lbtphdr''^''beT 9 dnd?''''^V^'‘*''^^ 

By wcigl^..ihe''ciniEiah!St 
tainec! !.>v it,'']raiis nierctxry k fQuiw%.'be',' 

Thbs ia’cifillifA'af 
' ■ Pirisfft a'ftri’spWiedlV 
of ctftntblbg'itf’aiTOichdiSlB^^ 


, wd^.-arid a Idl^k 

e^eexknn is attended with Ibine di 
flailillN^ which the mercury lind 


(Gained 





^ always ovenshatgtsi witFt 

diat tnotvftilphur 
fuBckm to'tbrm 

/Cl.mi M wtificial ,citi* 

aabar‘if^.!l^ ■ - Aiblimate by 

''"Htn tbcfe 

a, t^l^yg ay^^ tbw'ktter ' ful;;^ 

S^SoTTafL if 




, fcom its K- 


gulust;'!«^*4f*|if|^tS|!i^pi2;«liwi^ oi cimtabar 

after tjb;Sn^r',«e.|^iiti«ai^';li^';^ thianfoce^ tW 

me^if the tame 'fijipfif- 

th 9 ? .;tMi^t^% e.<n^«^«d-&ir th^ con»> 
" b©ntajtl8'/t»qfre,' tihe- refjuUice 

.quantity' of 
4;'; i^. to ' be. re- 

^)'t^’'li>« ;hyj.fejp»a^^ .the 
W the" native. 
itb".i^.|p|^j^''|t% 'c|f^ iurnip^ed % ' ami.' 

^jis; 'f^,,^m]^i^. " , Xiclwjwgh, tbts body bei’'<:6.mpol(r(i 
i|^«tfh^i;.^i»i\‘abd-of'mercbfy wl^b it-Wte 
fbd ebbr. Lumps nf it are of 
B^v^hen thc^ tPO great, intcniilty of its 
5 ,k; lnt0 fmail.parta,. (wluch is a 
^ieei<^s) the red;of the cinnabar 
0dj»};an4 e^^^ingiy vivid and bril' 
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rf'ucceisfu'ly to procure a mercuri!siiif«trigaticni,: wfccn t'bat.^-tKod of ctire f>i 
'proper in venereal difciiile«» -JKof .this, purpole ctnoafesH' jsiboi^t-in.anopen fiir 
on red-hot coals, by mercury is 4 ill*ngagpc?, awA- vapors^ which 

i V ing applied to the body o£.’^ dileal«l perfon, poattraec tjhEOWgh the poror, 
ui' the ikip, and produtc iioMlar to' t^fc of inwwcuty khniniftered fey 

frijfl-ion. '■ ,4 

When fuBi^ations. of cinnabar are appliftdi die pa^nt oiijgKt not to -be expo- 
fed to breathe the vapors vof .the mercury and of-thedjumitfg fb^hup, vdiich 

jnightirtiuri^ him;’ Mercury. WS vi-PHu*. i \ y v ; 

- 'CLKyH. CINNAM'ON. (i) ■ -V' , ;■ 

'GLXVIII. CIVET.: a; ■■■■ :■ 

CLXXX. CLAlf, er AJl G I L L A C S bn 

■ particular kind of ftrong earth, cpnfiderabie banks of which are found altnoft 
every wliere, at greater or le6 ,d«|)thsi TJk: general pnjperne*, andjcharader- 
•jllics: of pure clay are; ■ '•*■ .-y- ■ 7 ; ’■ 

1. This -earth makes no fesfible cfl 5 ervefcea<:p.'vdth'nctds^ aJthoagfedt-^ 

•pafeie of foiution by acids, .ns, we (hall fee;. ■ ' . , , . y sp,.,. y ’ 

2. Clay -being molftea^ with water, imbibes Ibme of iha^ liquid^ i^Us, and 

mixes with , it. - y . v \ ' 


«. Whendt is mixed with no mOrc ihm.the:rw!ceJ&ty oimuty-bf to re- 



may £>e roaoe or It wnicn k<stp 
4. Clay is denfe, compadl, and clofe. 
lUhcd body, it alfo becomes poliflied 

1 . /--J I 


When iqs futface ;» rt>bl»d ?with a jpo- 



clcape. , ' ,j . j ’■ ' '"’“'-'v; .■ 

6. If clay be heated much,- and t^oickly, before it it burfle 

with loud node from the effort made, by the-^wattf 
vapor, to efcape frwn the parts of this tentM^s 

this burfting and cracking do^ not -happCnp if *the cl^p^'Vhtpl>lbd-'i9-'neaii«'coin£atR 
water enou^i to render it Toft % becaufe then the water &‘**''* w.n 

Trom the clay, only leparates the argillaceous pai^ fifein ' 
with confiderabk intumefcence. 


(ik) Some native cinjiabars, according.to ,Vf#G. 
JB.ruckinan,-(j^^;/. are fo.ha|:d>-th^ 


’ ' 'i'' if"* ' 


un^eus 


they ari ao||i(hed, CUnwd in a -lath^^,|U^ 

WroUj’ht pke warble. '*/ ‘Vr’-*" ' 

(i) Cinnamon. '_'F r<jtt s6m. of'|^.beft . , 

tinnainoh"’iharemy UibW' rcra| 9 ^.'j ‘7 fJfJf’jDit,' 
-and a half of efleht^ 

This oil mayibe 

wat'r,.bi«t fcarcdb!,WidiTf*»Wt«f ,. 
whok tafte and flavor .'of cinhathoB thty^ be d^Mi 
.txtjaaed by " ' 

Menton. ' 
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f. rf pure clayi previoufly well dried, be expofe<l to a very violent fire, fucfi 
example, as the fire of a glats-houfe, it does not melt, atid refills much more 
than fand does the adion of fiuxcs xnid vitrifyingjnatters. By fire its parts are 
only very ftrongly agglutinated t and the madS of clay thus calcined is called 
baked cltty.. During this baking it contra<^ in every dimenfion, and becomes aS' 
hard as flint, fo that it is capable of (Iriking fire with .fteeL 

8. When clay has been mus baked by fire, it bec0Qni& no longer penetrable - 
by water. If it be gionnd and levigated, it mixes with, water as very finr fand 
does} that is, it docs not form, ras the crude clay does,, a tenacious, duaUc 
pafte, . fit to be turned on a potter’s wheel. " 

9. Clay is entirely folubic in acids, and particularly in the vitriolic, with 

which acid it forms a vitriolic fifit with an earthy bafis, which is true alum. 
Alum. ;■ 

10. Laftly, clay, which, when umnixed, perfectly reCfts the moft violent fire 

without (hewing any tendency to fulion, being mixed with eqpal parts of Any 
calcareous ot gypftcms cartlr, and with two parts and a half, dr three parts of 
ajiy fand or vitrifiabk Hone, now becon^s fiilible, and “difpofes the other two 
earths to fufiona'. - ■ : ^ , 

All the properties whiclij, wc enaracrated arc eflential to argillaceous earth, 
.when periemy pufo} tl^'ts, when &ee from any mixture of heterogeneous 
matter. Clay fo pcrfcftly pure. has never yet-been found in the earth. - 

Mr. Macquer, in his.r.Mctnoir: upon cJayA given to the Academy in the year' 
1762, from which Memoir the. greateftf part of the prefent article is taken, ob- 
lerves,: that dby ix;ing.anveaith»:/mifi:ible with-wateri is liable to mixture with 
atany other matters, and tl:^t fisom thia-caufo we never find pure clay, whicli 
ought eminently and.'exelbfi'l^ly to polfefii the . 'irgillaeeous properties, and v/Iiich 
ought to ! 5 e always the fame, without any peculiar dillercnces •, and laflly, that 
die only certain method of procurihgahis earth is to extraft it from native clays, 
or from other bodies which contain it, by mean.s of vitriolic acid, v/ith which it 
Ibrnts aldSbv nnd then jtp ‘decompofe this alum by phlogifton or alkalis, v.'hich 
difetigage* thet'viriio^.ncids'th^elbre, .properly (peaking, earth of alum well 
prepared, cnp.be only pure, clay Further, this earth has id 

i^rt^ a^tnty '.with that we' -cannot expedl to obtain it ptifedly fjcc 
frotmthis of clay^ deferibt'd above, are then 

fi>lely<'ap]^cabie;<^;’d^s..kuid ofear|'h. i‘ee fbe wwaf Alum. 

, Natiye.clays .pdfi^fs more or kfe of thek propertiei in -proportion as the}' arc 
lefs or inorc4bered .hy;nw»ore of heterogeneous matters. 

As tlidys in jartsi «nd m*niiany purpofcs of ordi* 

»ary^^,< of knoyvledge concerning them *, 

AS, ^ mi^h^ rftcfiifctwe the places where they fhay be found, 

apd the 'tiie^,oC|^»|^ih^ . - ' > '■ 

, g^end propettkis above relstted.. The 

' native days are fandt.-phldgillon, 

' .ndeiallic -.eartlis, pyyitous (l)atlers,^. cakareous 

■ . f ; •/', / \ , 

-■ ■- li^ammflble 
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Inflainniatle matters alter dte color of clay, which when pure ought fo lie 
white. Its color is affeftcd alfo by colored metallic earths, particularly by th<4e 
•ox* copper and ifon, and by aUjwricous^ matters. 

Clay, wliich is colored only by an inftatwmable tnatier which is not metallic, 
lofcs ks color by 4Sre unth accels Of air, and becontes whke. Of this kind arc 
moft grey and brown Clays, of sfflt Uniform Color, ^d,^ot veined., 

Clays' Colored by pyritOus matters, <»• by. caj'chs of imn or cojppcr, are not 
rendered white by fire, till they alt j^edly deprived pf thelc metallic earths. 
A certain quantity of thefe hetetogCfteoiUs lubftanccs in Cky render it* fiifible. 
Such clays are known by their coltws,’ which arc yellow, lied, gyceo, or veined, 
and marbled with leveral of thefe colors. 'I'hcy are the mofi unfit of all clays 
for the making of utenfils inrended to fuftain intenie heat, ibch as chemical 
veflels, and the bricks, crucibles, or pots ufcdin g^afe-houfes. 

We may obferve, that evenihe tjaffiive clays are never entirely free from 
a mixture of fome parts of metallic, parricukrly ferra^ous eai^. Mri Macquer, 
who has examined above ekht hundred clays, fays, in the above qfioted Me- 
moir, thatin all that number he did not find one, even amo^& the whited, that 
was entirely pure and free from metallic matter; but when a very fmadl quantity 
only of ferruginous earth is in clays?* when k uftlfimmly n«^ with them 
through all their fnafr, which is known by « beautjfol Smd pure, white color, but 
is difperfed in fmall yellow Ipots, as it fr«quen*l[f k i then fiich ohiys ought to 
be confidered as being of a very good quafity, ’ The- only prafriCal ‘wAhod of 
leparatiiTg thefe ferruginous part^ is to break the clsw iittto tmolt and to 

cut out the yellow lixjts. This ought to be donC before tte 4^ is^inixed with 
water j becaufc by wafliing the ferruginous parts iutko* parable, but are more 
intimately mixed with the purer part of the day. 

Pyritous matters, mica, and coarfe. fand mixed with clays tender than brittle, 
and diminifli their docility. Clays are csflly cle^fiisd from fh# gjftateft part of 
thefe heterogeneous fubftances by waffiir^i that is, by sini)d|^:t^«day wdlwith 
much pure water, which is left to reft till only the fisk^ hAdi^htdl: posts of 
the clay remain fufpended in the water, the grofler parts lkvii^ ;mb{i^^ to the 
bt'ttom : the water then is to be decanted olF from the fixlliniimt, and pal^ 
through a finefilken fearce : the fediment which is depofited from tins decanted 
and fmed water is Uie fineft and pureft pait of the clay, ahd ou^t to be ewe- 
fully and cleanly colkfted and dried.* This purificatkm of cky by < wo&it^ is> 
very neceffary when good pottery or porceiain is to be made. Pottery 
P0RCEI.A1N. ' '-•'■ ■■ - 

The pyritous pifrticles found in clays fendet t^m veiy 5ftlfibte." - A bk of 
pyrites left in clay which is expofed to a bal|ipg alWi^ frlim «; cadty in 
the cl 'ly lined vrith a bliick''ie8den" color. v-'V' 

Hu wafhing with water Is an effisdimd 

the fmalldl pcticlcs af pyrites* beeakfe thefe pard'^wve eSimAiliy a'QWcific 

gravity much greater than thfr of clay. But iaiiA il«|. w»kS».4BU esmly &• 

parated from clay. Mr- Macquer has fhewn In tkaiifriefla^fi eaiv- 

ful walhing is infufficienc for an entire fepmauoarof 

clays becaufe every native clay contains a coofidimible 

tides as fine and as light ai the day itfelf. • ’ 

• .Mko 
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. Mica cannot be ieparated, from’'.<5Jay for the, fan:? nvifon : b'Jt theil- {:,>>* 
particles of faiid and Arnica, which cannot b?fcparattd by wjHiinj’, do npt injure 
worts made of the clay, but are ^c^thcr ufcfui by preventing crocks in diyir.g 
and baking. See Potter y. i . 

Thejparticles of calcareous earths which injure the purity of many native clays, 
are cauly difcovefed by the die rycfcqice. which they. inakc with nitrous 
This kind of earth cannot be leparated from clays by wailiing, from the r)n :ne!'i 
^dlightneQi of its parts. Clay, containing R certain quantity of calrateouf; caui; 
is by this mixture rendered fufi£ie, frotn die fandy panicles inftpa' ablc f. dpi tuc 
clay : hence all calcareous clays are improper for making utenfils intended to lul' 
ttiin intenfe heat. 

Laftly, .vitriolic acid, which appears to have been combined anti dintibuti,.] 
in a fingulafmanw by nature in. all clays, may be, feparated from them by (f 
gcftii^ th^m in ah liquor, and afterwards by edulcorating tiiis cl^y will- 

a-fufiicierit qyaijtity^f water ; but this purifieatton of clays is not ncceffiny for 
moft puxpdfes EO w|^x thelcesuths may oe applied ; bccaufc tliis acid is not ir 
juriobs. Vitriblic; acid mixed with clays reni.icrs them capable of decotnpofing 
nitre and C 9 miTiort. 4 k, .Rhd of difeogaging the acids of thole fairs. 

Thefe extri^aeous mati^ei'E being found naturally mixrd with clays either ftind. , 
■or feveral, tt^ether^, and in all proportions, occafion a great variety ot uoi.-.i: 
plays., .earth h^.l^. many diHerent kinds} and undoubtedly tioia cliis gua; 
variety proceeds rhi^tipbeity of names which are annexed to die Cveral kinds 
of clay,,, ', ’ , ,, ; . 

The earths called e^ths.^ and feakd earths^ are true cl.iys. Theii- 

names have been chiedy applied to thofe . clays which flick ftrongly to the toiiguc, 
and alfo to .certain clays tilfed with a large quantify of ferrviginous earth, by 
which they ace uniformly, colored red or yellow. Other names are applied to 
playjs from fh^ir pafdcular ufes. Such are fuller's -eartht tile-earthy hick-earth. 

The caikd. as th^ are capable of dilution in water, have a cer- 
tain degipe (^ blndi^ quality, enervefee with nitrous acid, are fufible w'itli an 
intmfeb^b and appear 1^ nothing clfc tlian clays more or lefs kndy, and 
mixed.wkh mhbh p 4 ci^jp 0 us earth. 

Laftly, epithc!;* jare given to many clays denoting their color, as zvbite days, 
griy clayfi Hue 

But thefe names, communicate little knowledge on the true nature of the feveral 
Jaatiye cfeyst Vi’A.fnore paitipular examioRtion. by chemical proofs is requifite to 
invft^^te tjfe.hefiero^eous imRttetx ,w|th which difFcrent native clays are mixed, 
the mature df which alters^ the purity of ftinple and primary argillaceous earth, 
m wj^ch they, Owe; «U tb^ pf argillaceous properties ; then names mig'it 

be givffn,w^b.l^id inaiesit^s color and dje heterogeneous matters with 
which PC att}^,bhpfe which prevail moft. I'hus amongft thefe 

names,' W0P or falcarms clays-, gr^ or Ike 

clc^Si.'^hlatk hitumneus clays. See. 

. ;As details of natural hiftoty, 

we flmFfay n6 nmfe imcb this fubjeSt. . What we have faid concerning the ptb- 
peitks of pure clay, tuid the difierent fubftances which alter its purity, and .mo e 
or lefs difguife the argillaceous prt^ertics of native clays, is fufiicient to give a 

Y . ■ .notion 
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notion of the light which chemiftry can throw on natural hiftory in this and 
many other inftances. 

In Mr, Gellert’s table the fubflrances capable of aifling upon clays are let down 
in the following order ; Vitriolic acid, partly (fee an explanation of this word 
partly at the article Alum), liver of fulpluir, fixedtalkali, borax, calx of lead, 
calx of antimony, gypleous earth, calcareous earth. 

CLXX. CLOVES, (m) 

CLXXI. C L y S S U S. By the word clyjfus are meant the vapors wliich 
rife during t!ie detonation of nitre with any inflammable body. Thefe vapors 
may be collected and condenfed into a liquor by a proper apparatus ofvellels. 

The vapors refulting from the detonation of nitre with charcoal are called 
clyjfis cf nitre. To prepare this clylfus, an earthen retort muft be employed ca- 
pable of I'uftaining a great heat applied fuddenly without injury. 

This retort, which ought to be tubulated, is to be placed in a furnace, and 
to it a very large balloon with afmall bole is to bcadjulted. When the bottom 
of the retort Las become red-hot, a fmall quantity, that is, a dram and a half, 
or two drams, of a mixture of purified nitre and charcoal powder, is to l?e 
thrown into the retort through the tubulated part, which muft be. immediately 
afterwards clofed j the nitre then detonates, and the vapors are condenfed in the 
receiver. 

Other parcels of the detonating mixture are to be thrown in fuccefllvely witli 
the fame management, till a fuffitient quantity of liquor is collefted in the re- 
ceiver, If, inftee.d of charcoal-powder,^ fulphur be employed to detonate with 
nitre in cloie vefl{.'l.e, the liquor obtained is called dyfjm af fulphur \ and if 
antimony be employed to detonate with nitre, the liquor is called clyffus of 
aatimony, 

ThcoU chemifts who havepraftifed thefe operations believed^ thkt the liquors 
thus obtained had particular virtues for alchemicaTpurpofes. ^. Fqr this rcalbn, 
they made this preparation with great apparatus and tfodbk, ..But now, when 
ciiemical operations are l>etter underftood, thefe liquors are belicryed to have no 
viriuts. 1 he clyffus of nitre is made in laboratories, not fbr ainjf ufe to which 
i: can be applied, but to eftablifh a theoiy concerning the nature of nitrous 
acid, and to inove that tliis acid is entirely deftroyed and decompofed by 
detonation. 

For, wlien the operat ion is finlfhed, notlung is found in the retort but the 
.'Ikali wliich »as the bafis of the nitre ; and the liquor containj^ In the receiver 
ha'i no act ! tafte, does not redden the tinffure of turnfol, mdtes Up ^ferycfcence 
wi:halk.. i'ne matters, and is truly nothing but Water, ^‘hich is i|)nactiniei llightly 

' , ^ ^ , .' 1 . . ' . , , , 

{)■ C-LovEs. The pungehey of cloves maininercfin’vrlftb'eiri^id. 'iqoplXBtjOr 
f! .1 ir., iji th ir rcfiri, or rather in a convbl- part of any pbint, contains fo hrge' aj>ro- 
. . .on of refm with cfl'cntial oil*} for the portion of effentia! oil as clones’ do. From 
.'iriftioiis e*trr.£t is very pungent j hut if Oxnien ounces Metfmati obtsliiisd'b^ diflilia* 

( he oil and the rcfin contained tn this exiraift tion two euoces^iuid two and; Hoff'- 

i’C Icpaiatc.l front each other by diftillation, man (^itained from the ffwiip quantity an 
theod rviil lie very mild ; and any pungency ounce and a hal4 TJhisuil is .%tci£ically 
whiiU if (k' .s pioceetis from fbme heavier than Water. Wotjwws. 

{Viui! I'orilon of adhcti.ng rdin, and the rc- , ' 


alkaline. 
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alkaline, becaule the force of detonation is capable of raifmg fome fmall part of 
the alkali of the nitre. 

The clyffus of fulphur is acid, becaufe the vitriolic acid of lire fulphur is not 
dccompoled, as the nitrous is, by combuflion, but is diitngag^d and fet at 
literty by the burning of the phlogiflon of the fulphur. Belides, one j>art of 
this vitriolic acid when difengaged .a£ts upon the nitre, fornus with its bafis a vi- 
triolated tartar called Glafer’s fal folychrejlum, and difengages the niuous acid. 
This portion ol nitrous acid thus difengaged by the acid ot fulphur, and which is 
no longer rctai.ncd and fixed by an alkali, is, not capable of infi.imi:ig with phlu- 
gifion : wherefore it is not decompofed, and, together with the vitriolic acid 
which is not fixed by the alkali of the nitre, nukes part of the clyffus. 

The clyflus of fulphur appears then to be compofed, i. «<>f a psit of the ni- 
trous acid deftroyed by Infiainmation with the phlogifton of the fulphur : 2. Of 
another portion of nitrous acid which is not decompofed, but is difengagc-d by 
tlie acid of fulphur;. 3. Of ail the acid of fulphur#>vhich does not unite with the 
alkaline bafis of the nitre. 

The clyflus of fulphur muft differ confiderably according to the proportions 
of nitre and of fulphur employed. If a little nitre be added to much fulphur, 
the clyflus will be almoft all pure acid of fulphur. 

An Engiyii chcinift *, fome time ago, found a metiiod of obtaining very ad- 
vantageoufly the yitriolic acid of fulphur, by burning fulphur in clofe veflTels 
with a fmall quantity of nitre. This method of decompofing fulphur for tlie ex- 
traction of its acid is feid to be executed in great, and to be the caufc of tiic 
great reduAion pf tlie l^rice of that acid within thele few years paft. This is eu 
inftance of pm^cal utility foom a clyflus % for ithe vitriolic acid obtained by de- 
tonation of nitre in cloie veflelsis a true clyflTus of fulphur. 

*1 he clyflus of antimony is fimilar to that of fulphur ; for the nitre in this 
operation chiefly detonates with the fulphur of the antimony : however, the 
, phlogifton of the metalline part of the antimony contributes alfb to the detona- 
tion. Befldes, foipe. flowers of antimony are mixed with this clyflus. 

Several ncceflary precautions ought to be taken to make this operation of a 
clyflTus fucceed, atid to avoid accidents; for the rapidity and violence with which 
nitre detonates in certain circumftances mayoccafion a ftrong cxploficn and rup- 
ture of the veflels. To prevent chefe accidents, the inflammable matters ought 
not to Ik very well mixed with the nitre, becaufe the detonation is proportion- 
ably ftrongcr and quicker as the mixture has been made more exadtly. Allb, a 
finall quantity only of the mixture ought to be detonated at once, atid another 
quantity fhould not be added till the detonation of the former be finilhed. See 
Nitre, Detonation ^ Nitre, and Gun-Powder, 

C^.XXII. C O A G U L A T I O N. This term is employed by chemifts 
to denote certtun operations in which fluid bodies become folid ; for inftance, 
the cryftaUization of falts. See Cr.vstallization. 

QLXXIII. C O A G U L U M. This Latin word is ufed to fignify curdled 
concretions formed by the mixture of two liquors, fuch as the precipitate of 
filver in the formation of hma eemea^ the off a HelmenlH^ the msrficalum ebemi- 
cum^ uid many others. See theft weMs. 

* Dr. Ward. Spirit «/'Sui.phur. ‘ 
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CLXXIV. COAL. By the word coal.h meant any lubftance containing 
oil which has been expofed to fire in dole veflels, fb that all its volatile prin- 
cijiles arc expelled, and that it can fullain a red heat without further dCcompofi- 
rion. Coal is a body folid, black, very dry, and confiderably hard. , 

The fpecific character of pcrfeCl coal is its capacity of burning with accefs of 
air, while it becomes red-hot and Ijsarkles. loinetimes with a ierifible flame 
which gives little light, no fniokc or foot cajiable of blackening white 
bociics. 

Coal i? capable of oomnaunicating its infianmiable principle either to the vitri- 
olic acid, witli v/liich it fonns fulphur •, or to tlie nitrous acid contained in' nitre,, 
with which it inHames •, or to metallic earths, which it frduecs into metals. But 
the phlog'nloa cannot pafs from coal to form thete new combinations without 
the afllltancv of retl-iieat. 

Coal ftems to bean unalterable compound in every infl.arce but thefe mentioned, 
of burning 'n open air, and of communicating its phlogilton to ocher bodies : for 
it may be <-rpofcd iti clofe veflels to the meft violent and continued fire without 
fuflering the Icafl: alteration. No difpoution to fufe, nor any diiiiinution of 
weight can be perceived. It is a fubftance cxceedipgl)’ fixed, and perhaps the 
mofl: refractory which is known. 

No change is produced upon coal by air or by water, nor by the moll power- 
ful menftruums of chemiftry, excepting perhaps by particular procefles. A trial 
might be made whether the concentrated mineral acids, or cauflic alkalis would 
not, when affifted by heat, make fome alteration upon coal in a long time. 
The younger Mr. Rouelle propofed as a problem, in the Journal de Medicine 
for Odtober, 1762, to dijfdve •vegetable coal in the palm ^ the hand. Why he 
propofed it as a problem we do not know;- fince he adds, that Mr. Wolf has 
refolved it, and that this folutidn may be made by liver of fulphur. He has 
not explained whether he means the folution of all the Uibftancc of the coal, or 
of its phlogillon only. • ' 

Coal is evidently a refult of the dccompofition of the compound bodies from 
which it is obtained. It confifts of the grcatcll part of the earthy principle of 
thefe compound bodies, with which a pair of the laline principles, and fome 
of the phlogifton of the decompofed oil are fixed and' combined veiy intimately. 

Coal can never be formed but by the phlogillon of a body ayliich has bef n 
in an oily frate : Jicnce it cannot l)c formed by fulphur, phofpliorus, metal;., 
nor by any other lubllancc the phlogifton of which is not in an oi|y ftate. 

Al/o every oily matter treated with fire iii clofe veflels furnilhiPs true cbal j lb 
that i;hcnever a charry rcfiduum \s left, wc may 'be Certain that the fubftance 
emrk»yed in the operation contained oil. See Oil. 

fudlily, the inflammable principle of coal, although it proceeds fmm an oil,, 
i-. certainly not an oil, but is pure phlogifton *, fince coal added tp yitriolic acid 
can form fulphur, to phofphoric acid can form phofphbros, to metallic earths 
can form metals, and can detonate with nitre •, and fihee oil cap ptpduCe none 
of thefe cffcfls, till it hes been decompofed and reduced to the ftatd of coal.' ' See 
Sulphur, Phosphorus, Mhtals, Nitre, Oil. y. 

BefiJes, the phenomena accompanying the buriiinjg of epaV afe different fibm 
thofe which happen when oily fubftances are burnt. The flame of charcoal is- 
not ib bright as that of oil, and produces no fmokc or foort. 

Ali 
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All the phlogifton of coal is not bnrnt in open air, particularly -when the 
cotnbuftion is flow. One part of it exhales without decompofuion, and forms a 
vapor, or an invifiblc and infenfible gas. This vapor, or this phlogifton, difen- 
gaged from coal, is very pernicious. It fo alFe^s the brain and nerves as to oc- 
cafion inftant death. For this reafon, to remain in a clofe place where charcoal 
or other coal is burnt, is dangerous. Perfons ftrock by vapor of charcoal are 
ftunned, faint, fuffer a violent nead-ach, and fall down fenfclefs and motionlcfs; 
If they are yet alive, the beft method ^ recovering than is to expole them as 
quickly as is poffibla to opert air, and to make them fwallow vinegar, and breathe 
its fteam. Acids, and particularly vinegar, leem to have a property of fixing 
and reftraining in fome lort the adlion of phlogifton, and of the vapors of vo- 
latile inflammable matters, which produce 'fimilar effects on animals. For this 
reaibn, vinegar diminiflies the .accidents of intoxication occafioned by fpirituous 
liquors and by opium. ' The vapor v.'hich exhales from liver of fulphur, parti- 
.cularly when a largc.quantity of it is decompded by an acid; and the vapors 
which exhale from matters undergoing>thc fpirituous or putrid fermentation, proi 
duce the htiper accidents as the vapors of coal, and arc remedied by the lame 
means, ■ ' 

Amongft coals, fbme differences are obfcrvable, which proceed from the difFe- 
rence of the bodies from which they arc made •, particularly, Ibmc coals are 
more combuftible thap others. This corabuftibility of cods lecms to depend 
on the greater or Icis quantity . of faline principle contained in coal ; that is to 
fay, that the more it contains. of l^ihff principle, the more eaCly it decompolcs and 
burns. I'qr ex^ple, jcoals made of plants and wood, containing much faliae 
matter capable of fixing ir, the a (lies of which contain much alkaline file, burn 
vigoroufly and produce much heatj whereas the co.-tls of animal matters, the 
ialine principles of which tire volatile, and cannot be fixed but in fmall quantity, 
and the afhes of which contain little or no alkaline fait, arc fcarcely at all com- 
buftible. For they ncy: only do not kindle fo e-nfily as charcoal doe:,, nor ever 
burn alone, but they cannot be reduced to alhes without very great trouble, 
even when the moft. efFefcual methods are ufed to facilitate the combuftion. 

I have kept the coal of bullock's blood very red-hot in a flvallow crucible, 
furrounded with burning charcoal, fix hours and more, and ftirred it conftautK 
that it might all be expofed to the air, but I could not reduce it to white 01 
even grey afhes. It. remained ftill very black, and full of phlogifton. 

1 he coals of pure oils, or of concrete oily fubftances, and loot, which is a- 
kind of .coal rpifcd during the inflammation of oils, are as ditlLultly burnt as 
anitp^ coais, Thefe coals. .con win very little faline matter, and rheir afhes fur- 
nifh no alkali, 

Thefe coals, ■which are ib difficultly burnt, are alfb lefs capable of inflaming 
with nitlre than others more combunible ; and fome of tliem even in a great 
meallire refllt the ailftion of fiitro. 

The refiiaftt^ .^u^tyjOf eqak w a fingular property. This property is in iu 
great a degrcC|ifH«w;,tWy ^ found to be the fitteft fubftances for fupporting bo- 
dies expoil^ to the fbicus of large burntng-glalfes. Neverthelei's all coal is com 
^ofeAof an earth. whicjii is hot jperfeffly refraflpry, of a faline matter, which- ; 
lufible and affifts the fufion . of other fubftances, and of plilogifton which i 

tcr.'riniv 
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ccitaiiily the principle of the fufibility of metals, as tlicir carrfis become 
ii^uch more cliflicult to fufe as they arc more dephlogifticatcd. {ft) 

CLXXV, COAL (FOSSIL). (0) 

c:lxxvi. c o a t 1 n g. rp; 

CLXXVIF cobalt. This name Is given by authors to fcveral dif- 
ferent minerals. We Ihall here only talk of thh l^ind of cobalt wliich contains 
the metallic matter vvhofe calx furmihes a blue'glafs when vitrified 5 becaul'c 
the name cohah ought to be confined to this mineral alone, to avoid the tincer- 
tainty and confufion too frequent in names of natural hiftory and of che- 
iniflry. 

Cobalt is a very heavy mineral, of no detemiinate figure; of a grey color, 
more or Ids brilliant ; of a fine, cotnpa£b, cloie grain, the furface ot which. 


(n) *To make or vegetable coal, 

pieces of wood are fo difpofed a? to form a 
pile, generally conical, which pile is covered 
with turf to prevent the too free draught of 
air, by which the wood would be reduced to 
afiies and not to coal. The pile is then tc 
be kindled, and the fire is to be continued 
till all the watery and the more volatile parts 
of the wood are diilipated; that is, till no 
more fmoke arifes, at which time the wood 
is thoroughly red-hot. The external air is 
then to be totally excluded, by covering the 
pile with earth, and thus the fire is exttn«> 
guifhed. 

{0) Coal (Fossil), or Pit-Coal, is a 
black or brown, laminated, bituminous fub- 
fiance, not very eafily inflammable, but 
w'hich once infiamrd, burns longer and 
more intenfcly than any other fubftance* 
Of this fuhfiancc three kinds arc diftinguifh- 
ed by authors. The rcfiduum of the firfl: 
lifter comb nil ion is black j the refiduum of 
ihc fecond is fpongy, and like poiyice fione 5 
^nd the icfiduumof the third is whitifh afhes. 
borne fofiiicoal, by long expofure to air, falls 
into a greyifli powder, from which alum may 
be extracted. Fofiil coal by diflrillationyields, 
j. a phlegn. * water; a. a very acid diquor j 
3. a thin oU like n^jphtha ; 4. a thicker oil, 
lefcmbling petroleum, which falls to the 
bottorl .if the former^ and which rifes with 
a v! >iU fire; 5. an acid concrete fait 5 
6. uninflammable earth remains in the 
rt'iort. I'hefe conilituent par£sx»f foflil coal 
are very fimilar to thofe of amber and other 
bitumens, BitumJsK. For the exciting 
of intenfe heats, as of furnace^ for fmclting 
iron-otc, and for operations where the 


acid and oily vapors would be detrimental, 
as the drying of malt, foflil coals are previ- 
oully charred, or reduced to c^aks ; that i:#, 
they arc made tb^ undergo an operation 
fimiiar to that by which diarcoal is made. 
By this operation coals are deprived of their 
phlegm, their acid liquor, and of greatclt 
part of their fluid oil. Coaks therefore con- 
fift of the two moft fixed conftituent parts, 
the heavy oil and the earth, together with 
the acid concrete fait, which though vola- 
tile t$ detained by the oil and earth. 

(p) CoATiN^o, or Lorication, is an 
application of clay, or mixture of clay with 
fand or other fubftance, to the external or 
internal furfacesof chemical veflTels, to guard 
them againfl; the eiFed:5 of fudden heat, or 
of the 'corrofive quality of the matter to be 
contained. Thu% glafi retorts intended to 
be expofed to what is called a naked fire, 
that is, to a fire without interpt^tion of a 
fand' bath or other fubfiance, ought to be 
externally coated, by which means they will 
not be fo liable to be cracked by the iuddcii 
application of heat and cold. Retorts may 
be coated in the following manner : Take 
of clay and fand equal par^ ; make them 
into a thin pafte, with freih blbod prevented 
from coagulating by agitation till ft be cold, 
and diluted with water ; add to this pafic 
foine hair and powdered glafe ; with a brufli 
dipt in this male befimear the retort ; and 
when this firft laver is dry, let the fame ope- 
ration be repeated ttViceor oftehcr,tni thecoat 
applied be about obe-tbiira part of an inch 
thick. For the c^mpofnions for coating cru- 
cibles, furnaces, and other Inikruinebts thade 
of plate-iron, /rr CaumLE . 


when 
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when it has been expofed to the air, is coyercd with a powder, or cfflorefcence 
of the color of a peacli-blolfom. 

This mineral is not found in many places; Hitherto it feems to have been 
found only in Saxony and in the Pyrenean mountains (^). It contains fcvcral 
fubftances mixed and confounded together, and in this relpeft Ibme cobalts 
differ from others. All of them contain fulphur, much arlcnic, and the lemi- 
metal the calx of which may be made into blue glaf«, and which Mr. irandt 
of the Swedilh Academy calls %eguhts of Cob&U when it is reduced to its ue- 
tsilline ftatc. Befides thefc iubffanOes, Ibmft cobalts contain biihnuh, lilvcr, 
or both of thefe. 

Of all thefc matters, the peculiar regulusof cobalt renders this mine \! cm 
luable from the fine blue which is manufadlurcd 1‘rotn it, and whicl! 
only blue that can be ufed in vitrification. 

Neverthelefs othef fubftances arte colle^cd from cobalt in the ope loir 
pra6lifed on it, but only fccondarily, becaufc thefe fubftances may be obtained 
without additional labor or cxpencc. For example, as it is ncceflitry in the 
preparation of the blue to expel the arfenic, this fnineral muft be expofed to 
long roaftings j inttead of diffipating the arfenic which rifes in vapors during 
the Wrefetelion, it h coUedted in long crooked chimneys, adapted to the fuj- 
naces in which the cobalt is roafted, and thus is obtained almoft all the arfenic 
which is fold in commerce. iTcf Arsenic. 

Likewife after the roafting, when the calx of cobalt is fufed with vitrifiabie 
matters to make the blue glaft called the bifmuth andTdvcr may be 

ieparated and ccdledted. 

a Cobalt has been found in Cornwall, 
and, and probably in other parts of 
Euiope. That it is in the eaftern parts of 
Afia, appears from the blue coloring on old 
oriental porcelain. Probably alfo the mines 
difeovered m thefe countries are nearly ex- 
hauffcd,,;as confiderabje quantities of aaffre 
aiid fmaltarc exported from Europe to China. 

Befides the grey or a(h*coIored cobalt dc- 
feribcU rn the text, whuh is the mofi: fre- 
quent, other cobalts are found of various 
colors and textures, mixed with various fub- 
ibnees., Wallerius enumerates fix fpecies 
•of cohaUs. 1 . The aJh'Cchrtd ertj which is 
icgulus of colisiU mincralifed by arfenic, 
conflfftng of Ihininjg Icaden-efidofed grains. 

Some ores of this kind are compadl, tefetn- 
bling fteel, and others are of a loofe textufe 
and friable, a. The ^etuior ort is black, 

Ihining like a mirror a«d. laminated. This 
fpecies is very and is foppofed 1^ Wal- 
icriof to lie a foU^«d fpaTj^. or felenit^ mix^ 
wilh o*te of cohajt. 3%*^^ v/Vrr««, of 
Jhg-Mt is of a blueiffi, ihining color, 
compa^, or fpongy. 4. Cr^allizti m »f 


fffiff/t is a grey, ' deep-colored ore of cobalt, 
confifting of clullers of cubical, pyramidal, 
prifmatic cryftals. 5. Flmers if abalt, red, 
yellow, or violet. Thefe flowers I’cem to be 
formed from fomc of the above vlcfcribctl 
cotnpaft ores, decompofed by expofure to 
moil! air. This dccompofifJon is fimilar to 
that which happens to fa-rugmous aiul cu- 
preous pyrites. 6. The e,n t::y ore of mki/t 
is of a grccnifh white or of a yellow coloi, 
and of afoftand friable texture, 'rhis fpe- 
cies Teems to be .an ochre of cob.alt, ard is 
formed perhaps from the flowers of cobalt 
further decompofed, in the fame manner as a 
martial ochic is formed from the falinccfllo- 
rcfcence of dduompofing pyrites, when this 
efflorefccncc is further ilccompofed by expo- 
furc to moift aii ; by which the vitriolic 
acid contained in it is expelled, and the 
eflSotcfcence is changed fioni a faline flute 
to that of an ochre or calx. Befides thefc 
proper ores of cobali, it is alfo found in a 
blue clay along with native filver, inoiesof 
biTmuth, and in the mineral calied Icuplcr- 
nickeh iuv Nicicti., 



'Th« -althongh valuable metal, is generally in fo fmall a quantity, 
ii ;ia not be worth the trouble of obtaining on purpol’e from this mi- 
■. r.i’. The c'^balt is therefore always operated upon for the fake of the blue. 

If wcll-calcined cobalt be treated with phlbgifton and fluxes, like other me- 
tallic cnixes, it will be reduced to a fcmi-metal,' call^diby Mr. Brandt, who firft 
ejifeovered it, the Re^ufus of Cobalt. 

This rcgulns, and alio the calx of cobalt, atnongfl other lingular properties, 
has that or making a very curious iympathetic ink, by being diffblval in aqua 
regia. Sec., for what further r^tes to cobalt^ the articles alt, Zaffre^ 
Azur, Ri»t:ui.us of Cobalt, flW K'k (Sympathetic}. 

CLXXVIII. COCHINEAL, fr; 

CLXXIX. COERULEUM MONTANUM, (s) 

CLXXX. COHESION. By coliefion is, meant the adhefion which 
the integrant or the conftituent parts of bodies have to' each other. , . 

CLXXXI. COHOBATiO, N. Cohobation is ,, an operation by 
which the ia.ne liquor is frequently difttllcd from the fante hbdy, either with an 
intention to diflblve this body, or ;to p;otiucc fome change upon k* This is 
one of thofe operations svhich the ancient chentsfb.-'praftifed'fvkh great patience 
and zeal, and which are now negleifted. ^ ; ‘ * 

To make this operation eafier, and to ;pr^vent the trouble of frequently 
changing or moving the veflels employed, u particular ' kind of alembic is con- 
trived, very convenient and well adapted, ci^Ued a PeJicait. See Pe'Lican. 

CLXXXII. C O I., C O r -H A R. Colcoihaf is the fubfiance which remains 
fi om the calcination and diftillation of martial vitriol with a violent fire. 

■\"itnolic acid does not adhere fo firongly to the iron of the martial vitriol as 
to be capable of refilling the atfrion of a ftrong fire 5 therefore when this 
vitriol is heated intenfcly and during a long time, it lofcs more and more of 
its acid, which is difTipated. if the calcination be performed in open vellelsi 
iind which may be diftilled with proper apparatus. When the vimol lofea its 

(r) Cochineal. From an ounce of co- cochineal in a roIutibnofTal-atnmoRiac, and 
chiiical Niurnan obtained by diftillation then throwing Mto ‘the folution ftime pot- 
two fcniples of phlegm, four fcrupl^s of alh, b,^ which the volatile alkali of the fal* 
urinous (pint, fifteen drops of oily fpirit, a.Tnnoniac is difengaged. By a fin, all quan- 
iwetuy-two grains of volatile alkali, five tity of vitriolic acid the crimlbn deepAion 
ioioptfc'S and iwo grains of empyreu'oatic of cochineal ;S, rendered pufplc, by more 
oil, and tv, o drams and two ferupks of a of that acid ft Js rendered flefh-colbred, 
rcfuluu,r(i containing five .grains'of fixt Hxi- and by ftiil more eoloHefti. ^This color is 
\ui f:v," 'Hie fame author found that of 'firft changed %.a ydlldW, and' afterwards de- 
four toens of cochineal, three drams were ftroyedbyniuyixsikidyilSoiutionQf tin in aqua 
fohibic in water, and nearly as much in fpi- regia he^teiW f he .CQi<br of; this dedodtion 
l it of wine. ^ to a fcarlct. French dyers giye a fcarlct 

Cochineal infufed or boiled with water tinge to this deco^Fion: 1^ turmeric j but this 
produces a crimfon timStnre inclining to pur- tinge does not'pehetrate the; cloth, and fa hot 
pie. Fixed alkali renders the crimfon deeper, durable. Sw Dy’jnc. ■ ’ ' 

but leflens its luftre. Volatile aikali heightens (s) CoEittri.*UM MoKTAtfUM, awiWffe/w- 
the color without diminution of luftre. The ilue, . tailed by fame' authon tbrffost^, is a 
beft method of applying volatile alkali for blue ore of .copper,. fWORts ^Cor- 
this purpofe in dying was found by Mr. Hel- per, ' ' 

Jot (to be, by dipping the cloth dyed with .v , , , , 

aci^ 
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acid, it acquires a red color, and becomes an eatthy matyir. 1 he calx ot‘ iron, 
whether it has been deprived trf". phlogiftoii by fire or by acids, is always, of 
this red color ; but dw iron contained in vitriol fufFers tliis alteration during 
the calcination. When - the calcination: is finiflied, what remains of the vitriol 
has ftill fome tafte, and even the property of bwqming moift when cxpolul 
to air. Tbefc qualities are cauled by fonae remaniog acid which adhere s ob-. 
fiinately to the earth of the iron,, and which the fire could not expel. As ihi ; 
acid is very /much concentrated, and is not combined with the rrdx of iron 
in the colcothar, as it was with, the iron itfclf. in the vitriol, becaufe tlie phlo- 
gifton of the iron is loft by calcination, we need not wonder that this calcined 
vitriol ftiould powerfully imbibe moifture from the air, although vitriolic does 
not. 

This remaining acW; may be taken from the colcothar by waftjing with water. 
The colcothar then has no. tafte, does not attradl moifture from the air, and is 
called Sweet Earth of ^Vitriol. 

Unwalhed colcothar is ufed in medicine, but only externally. It may be 
properly applied to all putrid^ fanious and fungous ulcers, becauie it is antifeptic, 
llrongly tonic, aftringem, and even corrofive, from its remaining uncombined 
vitrblic acid. See ViTtirot. (Ma’RTIal) and Calcination. 

CLXXXIII. COLOPHONY, Colophony, or rofin, i.s the refinous 
refiduum after the diftUlation. of the light oil from turpentine. It has allb the 
properties of other refins, and the fame principles may be obtained from it by 
anaiyfisu ifee BatiS^ists (Nativb) j Turpentine \ Resik. 

CLXXXIV. C Otoe y N T H. (t) 

CLXXXV. COLORS, (a) 

CLXXXVI. C O M B I N AT 10 N. By the word combination^ we 
ought to underft^id the union of two bodies of difterent natures, from which 
a qrw compound body refults. . For example, when an acid is united with an 
adkaii^ we uy that acoqibination bjetwixt theft two faline fubftances takes place, 

^ bet^uft from this union a neutral fait refults which is compoftd of an acid and 
' im alkali. See Compoettion. 

CLXXXVIli COMBUSTION. Corabuftion is nothing elfe than 
the dilengagement of the infiiuiimable principle contained in ftveral kinds of 
bodiei, ^ich are therefore called comhuftiUe. 

The pHnciple Of inflammability is united io greater or lefs quantity with bo- 
dies, and in ftveral iMhiont tnahners hence the diverfity occafioned in the 
phenomena of combuftitHi, 

If the phlogiftoh of a body be in large quantity, and in an oily ftate, this 
body is very combuftibft, am bums with a bright flame, accompanied with 
fmokef ^aiul fbot. Wood, dry uegembles, refins, oils, fat, are comouftibte bo- 
dies of thijr kind. 

If the phlog^b 9^ 3 ^ ™ *** o‘^y ft**®* i" large quantity, or 

not very intimateiy O^bined^ tius body may alfo be vary combuftilde,and may 

(/; CoLooi-NTir, OPOMEOQtriK'PiOA, is ' (w) Ciiert, See Bl^ACK, Btus, bsc. and 

a bitter fmit, from an tuince of which Dying. 

Neuman extra£ftd by ijpftit three oances 
and a haB^ and by water ftven ounces 
and a half. 

Z 
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even burn with flitncy, But this flame is flighter and gelw^ly k&.:lttmit!6ui 
than the flame of oily bodies % befides,. it is accompanim with «o imolee or 
Spirit of wine, flilpbur, pholphorus, charcoal, ibnie me^llic mattei'Sj and par- 
ticularly zinc, are ccmibulHbie bodies of this kind. The flames of phcdphorus 
and of zinc are ncverdield's very luminous. 

Laflly, bodies containing pblt^ifleoi which is ndt ip an oily flate, and which 
is in Itnall quantity, or ftrongiy combined with other’ unccwnbu^ible principles, . 
burn difficultly without any fenflbie flame ; fuch we certain animal coals, Wt, 
afltes (dF vegetables containing very little phlogiflon, SMtd metals. 

The grand principle concerning ^combuflion in general is, thatno oombufliblc 
matter can burn without acce& of -air, and that the more imosediate its contaifl 
with air is, the more rapid and compleat is its oombuftion. See Air, 

Fot this reafon, even the mofl: inflammable bodies, as fpirii of wine and ethc- 
teal oiU, do nut bum but at hheir Surface, becaufe jehae only is expofed to air. 
For the fame reafon, inflammable bod’cs, when reduced to vapor, ©urn rapidly 
and inflaiitaneoiifly, becauie they are all expofefl to air at once. Laflly, fur the 
iame reaibn, fome bodies, though full of phlcu^flon, fuoh as fat, oils, dec. can- 
not burn wathout a heat fufficient to reduce them into vapor.- 

The pra&ical methods of promoting, accelemting, and of compleating the 
combuftion of the inflammable principle of bodws may alfo be naturjilly de- 
duced froth What we have faid on this fubjedV. Thefe methods conflfl; in apply- 
ir^ as much of theie bodies as poflable to the. air. Thus by -direding a current 
of air upon the bumii^. bodies, their combuftion is acodicrateti 'and augmentefl 
in proportion, as this current is ftrot^r., as the eifeds^df bd^ws and air-fucnaces' 
evidently prove. '< 

Moil oily bodies, as wood, burn with much flfme, vdiich lafts while any Icn- 
fible quantity of oil remains : after which thp .flame. They are not 
however yet deprived of .all their inflammable prihcifde» h part of which mnains 
,tn the ftate of ooaL Then the .. remaining pare -Jbi tlw bo(^. .inay. dontint^ to 
.burn, if it contains much plfto^on, but wtihout aluffithious flame, and in the 
manner of charcoal. 

In preq^orrion as the phkgifton is contumed by this &cond comhadbon, what 
remains of it becomes more and more difficultly combvdlible^ hot only becauie 
the leaft &ed and adherent part of it is firft burnt* but ajfo becauie the pro- 
pordon of iqcombuftible matter, oo which this phlc^ifton is united, becomes 
greater and greater. Hence when :tlus.<onffiuftihn has arrived at a certain point, 
that is, wh; r. a fmall portion pf plilcgifton only rcoiamsflrongly coaabinea; *nd 
allb covered and defended byta laige ^w^dty df «hiBOmb«ftd»le matter, this re- 
maining phlogifton will not bum alone, .uid -i$ iwarly in the lame ftate as that 
of rro^t mcudlic matters. ibcmfbie, this oombuftid^^ h to be cotn^pledted, 
whi- Is then is called caleinationy fire muft be applied ftom kune with 

wiucb the body to be calcin^ or dcphlogifticattd is to be pen^Etat^, aa^ Jkept 
led-hot} and as much air isat thefame.time co be i^lied to i^.boayi tiB: no 
longer any marks appear of its inflammable principK. Aftes of vegetables, 
foot, coals of oils and of animal matters, and meihlUcfli^^ 

fome phlo^on in this laft ftate. ^ ^ ■ 

When the phlogiftpn of fhefe flibftancee is to be mHEhtfly flifllpehsd, 

all the means capable of favoring combcfftiosi ought to be iSMde >tb ■^atiaai. 

The 
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The to into vety fmall parts, becaufe'tbcnthcy 

]»refett^ nioi« jfoi€a^ 4 ;():the airithan wiim one raal's. They are then to 
-be eitpofed to the wSlAooi of fircf in a emvcaknt acfiel, fo that the air may have 
free aeeefs •, as for aaeatnple, in a vVdieTjnotni>eti< 4 eft, amt umier a mu Sic open 
<Mi the fi^ at vthich air is introduced into the foniace. To accelerate further 
this opemtion^a ctHtent of air may be dirofifeed o^oarthe furface of thefe bodies, 
and they may be- IrO^ueotly ftirfed, that all their parts may be fucceflivcly pre- 
fenthd to air. <1 be' flanangefir Tire adiich the matter cmi feiftain witUout fufion 
ought to V bocaule a" melted b^y foetps o^ays one mal's, and prc/t*nt^ 

lefs futface than when it is divided in Imall detach^ pans. Thus fulibk bo- 
dies, as a^he% d^aline falts and wxxdbji ought to be calcined with a moderate 
heat, and pre^km^Kmed to thehrTuhbtlity. 

The kfh po(tlans«o£tfae pMbgiftoii of certain bodies are fo diihculdy ccmbul- 
tible, thit imfwkhfttuuims dUi tlHi& nheanr united, they never can be entirely 
.'burnt. 

Some of ttem «ve^ as petfeA inetsis, are confidercd as bodies entirely 
kicemlmftil^ beicao^diey can^fii^n the moil: violent dre during entire months, 
without fulfiiEdng any fes^hle almradon- Keverchdiefs, Junker affirms, that 
gold iod fihwr nay bo ca^ksoied, hf dwy are treated during fix months, by rever- 
Deraithm, in the tisinner of Ifaaaus Hollandiis 

Although the ^miilty of this eaeperiment has not been fufficlently con- 
firmed by reputed trials, the method of Calcining theie metals propofcxl by 
this chi^H i^ees ib well with the great principles of combudion, that its 
fuccefs fisemss.very probable. S’eaGALciNATiotr. 

CLXXXVIH. COMPOSITION <?/BODI E S. Chemical com 
.pofition is the union and combinatkui of i^eral fubfiances of different natures, 
from which a con^pound body refiilts. Efom this union of bodies of different 
nature a body is formed of a mixed nature, which. Becker and Stahl have 
called a mixintre, and vdiich may be called a combination or im^cal compofition, 

■ to avmd the equivocal {sole of the word mixture^ by which may be underltoud 
only a mere interpofition of parts, and which therefore would give a very fallc 
idea of. ci^mieal compofition, in which a mutual adhefion takes place between 
the combined fuUlaiices. ' 

■When the fiiblbnces confidered by chemilfa as Jimple^ or primary principles, 
.arc combined to^theri tliey tbnn the firft cpmpounds, to which Becker and 
Stahl give* "by ■way esi eatceilence, the name Mints, The fame cheroifts 
call the 'bodies - formed from the union of thefe mixts, compounds, WJien they 
treat of more Complicated combinations, they talk of decompounds and fttrde- 
compatmds, 

This diftr 3 >utk>ii of bodies, more or lei's compounded, is jufi and conformable 
to exptiiiencev' But the names given by Becker and Stahl are not fufikiently 
clear and accuiate^ * 

A mom fin^ile and >eku' method of diHangmihing thefe ieveral clafTes of bo- 
died feems to be by- jmmbers indicaimg their degree of compofition. Thus we 
might fay, oonlpou^^ .0f the firfi* of fecond, of the third degree, fire, as 
Mr. Macquer propo^ in his cooirfe of chemiftry. 

CLXXXIX, ; C ©’HtC S N T B. A T I O N- The concentration of a 
1 »Qdy toafifts w ap|ii]^im«tiag its integrant parts, by taking away 

• ^ • Z 2 Ibmc 
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fome fubflaiice inici-pofecl betwixt thefc parts, and which is ektraneoua '0t flipcr- 
abundant to the body to be concentrated. Thus, for tnilMce, aioiutionof 
any Inline fubftance in water naay be. concentrated by expeUin|; pm df the water 
of this foiutton. But cuftom has applied the word concehtratiofi 'to the de- 
phlegmatton of acids, and particularly of vitriolic a(cid hy' difiiUatic^ and of 
■v inegar by congelation. We proceed to both thelS omicefttrations. 

CXC. CONCENTRATION r/ V 1 T R I 0 Hi C ACID. 
Vitriolic acid, procured either from vitriol or from ' is never fiiffici- 

ently ]uiro for chemical operations. It always contains foihe'^tranebtts fub^ 
tiinccs from which it muft be purified. ^ . ' ' ■ 

The heterogeneous matters wlvich chiefly afiedt the purity , Of vitfiolic acid, 
arc rupcrabuiidaiit water by wluch it is syeakened, and inflamtnsi&f!!' chatter by 
which it is rendered black and iulphureous. .Thefe' twj (ub^nees Sire fepO- 
rable by one and the fame diftillation, whkh.is Called, the td»ci^f$trati^t or> the 
re&tficaiion of vitriolic acid. This acid ought to be diftilled, whether it be 
both watery and fulphureous, CM’ have only one of thde faults. 

To explain whit pafles in this operation, and the management whkh muft be 
oblervcd, we will firft confider what happens in the concentration of vitriolic 
acid, which is only diluted with fuperabundaiU water, and not phlOgifticated. 
\Vc will then proceed to the changes product Upon this add by diftiUation, 
•when it is fufficiently free from water, and is only phlogiflicated. 

When vitriolic acid, diluted with iliperabundant water, is to be concentrated, 
if it contains a confiderable quantity of water, it may be difengj^ged from the 
greateft part of this fuperfluous water in ftone or glafs bottles, without the ap- 
f.aratus of diftillation. The greater the quantity of water •which is united with 
the vitriolic acid, the leis ftrongly does a part of it adhere., As this water is 
much m ire volatile than vitriolic add, it evaporates by aimoft, the fame degree 
of heat which is^requifite to the evaporation of pure water. While the water 
exhales, the partsTbf the vitriolic add remrining in the velfel are approximated, 
and the acid becomes more and more concentrated andHrong. Thus the ope- 
ration proceeds very well to a certain point, and even better than by diiVillation. 
Rut when the acid has arrived at a certain degree of concentration, . it cannot 
b.; compleated in open veficls j becaufe the fmaller which the quantity is of 
vv-iftr vinited to the acid, the more ftrongly it adheres j lo tMt it cannot be 
feparated without a heat fufiickqt to raife the addalib, which .therefore in open 
viftels -would l?e loft. But alfo another and more remarkable incpinvenience 
occurs, which is, that when vitriolic acid begins to be much deph|e|^atcx] and 
very ftrrrtig, it becomes lo greedy of moifture that it attfai^s. of the fur- 
roiindiv.g 'air, as Mr. Beaume has well obferved, and perpetually' Cotnbioes 
with *< V fo that every'inftant it refumes as much water the dr -to if lufes 
by evaporation. The concentration of this add muR .tlMms^e Ibe.aimi^ 

!", i loft* veftcls by diftillation. ' • 

•For this diftillkion, a retort of good glafs, oapal^ qf Itfiftii^ acids, muft 
he filled half full vAih the vitriolic acid to be ,ciMicefitratcd» and fee in a 
i.ind-bath covered entirely with fand. After a reCBbri^l hfs, heed adap^ to it, 
beat m .ft lie applied, apd very gradually augmented are diftiUed. , 

If the vitriolic acid contains little water, the not be^n but 

with a c cnfiderable degree of heat, and the drops which llU into th«' r(x:4ver 

arc 
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arc very acid, Thefe dj' 0 |)$ fail very flowly, and the diftiilation muft not be too 
inuc 4 ha^ne^.j .jftVth^ CQo.^fitratidn advances, the drops follow each other 
acl^ger interv^, ,aAtK«ligh *ihe icid contained' in the retort acquires more 
and ‘more heat. Tojvards , Of, tfie operation, and when the acid is much 

concentt^ed, cans, mnfil be t^iiebiso^ ^ encitafe tire heat fo much as to make tire 
acid boil, wl)}cb,camM>t heat. By this heat 

all l:he ! acid may bie fiuled atyo^^ ^ dtiijps imd burning vapors, which pais 
precmitatcly, and generally boilEt me, ^tort. 

When fbiji accident bappeiys^ wlietl^^r k proceeds fkwn haftening the diftil- 
lation too much, or from cold luf ftrixing retort, the concentrated and 
burning acid is almpft entirely reduced to white, thick, fuffbeacine vapors 
which mftan^y fin tW labora^jry. The operators ought to remove themfclves 
from fuch huitCul ^ ^ 

The duradbn of this and the duantity of phlegmatic acid m be 

diHilled, £;i diat the vitntmc acid ihall be left highly concentrated, are abfoluttiy 
indeterminate, as they d^prad on the degree of ftrength which this acid had be- 
fore its cottcentzadoii. The viffiplic acid, which was formerly kept by droggifts, 
required diatonc half of it fliould be drawn off by diftiilation to make the remain- 
ing part twice as heavy as water. At prefent, it is much ftronger, althougi? 
cheaper. Some majr be got veiy concentrated, and which only requires to 
be dephlogtfbbated, m die following manner. 

The vitriolic - add manpfadlured in the great, and fold in commerce, is 
always mixed with ^ iji^dre or Icfs inflammable matter, by which it is rendered 
blaCKt and opake. entirely difengagbd from this extraneous matur 

by a diftiilation flmilar to that above deferibed. 

The flrft portions, of fuch .ati acid which pafles in diftiilation are a very pene- 
trating, volatile, fulphuireous wid. If the phlogifticated vitriolic acid which is 
reftified be alfo phlegmatic, the diftiilation may be fo managed that the liquor 
Ihall nightly boil. This Mquof continues black rill it is concentrated to a cer- 
tain degree 5 when by hdp'of a ftrong heat which it then acquires, the conten • 
trated apid ads upon the inflammable matter, diflipates it, or completely burns 
it. , The liquor in the rctort'becbnics gradually clearer, and at length pcrfcdiy 
white, and tranfpamni;. If this acid has allb the requifite degree of concen- 
tration, the operation is flhilhed when it thus becomes perfedly white and 
tranfpareht. The r<;t;ort moft be left in the fand-bath till it is cold, and then 
the acid is to be poured into a clean, dry, cryftat-glafs; bottle ♦, conflderrng that 
the. fmaUeft piece of p^ammable m,sttter k capable of ^hlogifticating and 
blackenihg reilifled vitriolic acid j and that any mbiflure, bolides \veakening the 
acid, might occafion fuch'h^at aS ’to break the bbrde. "When the acid is pound 
imo / the bottle, ' .the necl^'pf,,£'hiV ^ ought to be wiped dry, and doled by 
a. ftbpper, ,at^ura'te]|l ^j ^l^<^' abd' well wiped. The moudt of the bottle 
ought alfb tq )^ guarded^ duft by being covered with leather. 

, ;TJ^!R* qr fujphurecms liquor, which pafled over into the receiver, 

k white, and may be ufed in many 

. operadq%.vm^^ Coppcptii^tW'yitr^c r^cid is not requifite, or it may be ton- 

- . ■ 'N T' It'-'A T';t 0, N ■ c/ V 1 N E G A R ly CO N- 

G, k* ^ A T ,I yiwga^ produced by tlie acetous fermentation is a vegetable 
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acid rniuh ufcU in chcmiftry. As this acid is mixed with much eSctraftive 
matter anti fupcrabundant watetj «rfiemifts have endeavored to render it hl(«re 
pu.e and ftrong, 

It may eafily be difengaged by a fingle diftillation from almoft al} its extrac- 
tive matter /ff Vinegar ('distilled) j but it c^n^t fota^ly be deprived of 
-its Aipcrabundant water. If vinegar be diftillecl witli ihtehtioft to concentrate 
it, .IS vitriolic add is, the moft watery and lead add paift would always rile 
lirft i but the operation would fucceed very imperfe<5lly, bscaufe this acid is 
almoft as volatile as water. To procure the concentration of vinegar, other 
expedients muft be ufed. Chemifts have difedvered feveral which fucceed 
well. For inftance, by combining this acid with fixed tmt^rs, fpeh as fixed 
alkalis and metals, and afterwards fubyctfting to diftillation the iajif^ rcfulting 
from fuch combinations, a very concentrated add vinegf't is dbtaifted, called, 
RaMttU Vhiegar, See up$n this fuhjeSl Terra FoitATA TARtARi, Salt cf 
Leap, Crystals Verdiorease, and Vinegar. flRADiCAt). We, proceed 
here to defoioe another method of concentrating vinegar, by which indeed it 
. cannot be fo much dephlegmated as by the preceding methods, but it 1$ mucli 
more fimple, and has fomc peculiar advantages. The method is eftbdbed by 
congelation, or freezing. . - . 

Stahl feems to be the firft who employed this method. Since ‘which time Mr. 
Gcoffroy has made many experiments on this fubject, a relation of which is to 
,bc found in the Memoirs of the Academy for the year 1739. 

As acids refift congelation much more than water, if vinegar be expofed to a 
cold fufficient to fink the mercury of Mr. Reaumur’s thetniometcr eight or 
ten degrees below the figure o, a confiderable quantity of .ice will be formed. 
This ice, being feparated from the reft of the unfrozen liquor, Confifts'of fcarcely 
any thing but pure water, ’and the unfrozen liquor is a much ftremger vinegar. 
By expofing again this vip^ar to another and llronger froft, more icc is formed 
in it, lefs hard than the firft ice, and fomewhat refem^pihg .fnow, becaufe it 
contains a certain quantity of unfrozen acid *, and may therefore bO fet afide 
for the extr-aiftion of this acid. The acid remaining after the fecond congelation 
is greatly llronger. This concentration of .vinegar raw be much ericreafed by 
repeating the congelation with greater cold Mr. Gcolfroy relates in the quoted 
memoir, that vinegar which has been already concentrated by frofts of pre- 
ceding years, and eight pints pf which had been reduced to two pints and a half 
by the froft of January 29, 1739, was at length fo much concentrated, that 
rwo drams of this vinegar, the faturation of which before thefe concentrations 
would have required fix grains of fait of tartar, did now require forty-four 
grains .for that purpofe. " 

£cahl allures us, that wine may be Well conceptrefod ]by tlie,&me method, 
lie lays, that he expofed to frdft different kindl^;, wiriej and thathe hftd 
procured by this means two thirds, or. three quarrerR of pure phlegm. 

Wines thus concefttiated had a thick confiftence, were very UfoUg, fmd were 
preferved without chah^ many years, in places, where foe liee ircceft of air 
alternately hot and cold, according to the feafons. Would have fotfted 9 r '|^led 
any other wine in a few weeks. The general afe fpoiltdl 

and entirely weakened by froft proceeds UndoubMfy ffom't^ ice not 
. ■ ■ . ' , 'i .0.'.,'.. .^ycen 
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oflT, but left to mix a^in with the wine when it thaws. Perhaps alfo feme 
delicate wines are oonlidcramy altered by frolt. 

Wallerius fays, that in tKe northern countries cold is ruccefsfully ufed to con- 
centrate fca-water, and to approximate the particles of fait, by feparating the 
ice as foon as it is and which is, little elle but pure water. 

We njig^t he induc^ to l:^lieve that the mineral acids might be concentrated 
by congelation, Xs indeed they, might be, if they were mixed with a very great 
quantity of water : but their adheupn to water is fo ftrong, that they cannot be' 
much concentrated 'by this method. 

C3(CII« C O N. D jK N 3 A T I O N. By the condenfation of a body we 
ought to uaidei^nd the appt'oxknatipo of its integrant parts, fo that it occupies 
a r(na%|: ^hat its Ipecidc gravity is augmented, without the lols of 

any heteiiogeneods n^tier. Por inftance, air* forced 6 y compreffion to confine 
itfclf within a narrower fpace, is to be confidered as condenfed. 

CXClIt C ON-E, Cx) 

CXCIV. C Q N T R A Y E R V A. (y ) 

cxcv. c Q p, A E. ri; 

CXCVl. C 0 P P % R. Copper, called alfo by chemifta Venus, is an ini-' 
pfet fed metal of a , red Ihinipg color. I t is harder, more claftic and fonorou.s, 
but a liede kft dudile than filver. It is nevertheiefs comiricrubly dudilc, and 
may be drawn into wire as fine as hair, or beaten into leaves almull as itjin as 
thofe of filver. 

The Knacky of the parts of this metal is very confiderable, lince a coppei- 
wire; the diam*fjBfer 9$ whkb i$ a Kpth part of an inch, is capable of Jlij porting a 
weight pf 299 ^. pounds without breaking. 


( n ) Conf.‘(Mei.tIno). This is , a hoi - 
low cone formej of copper or of brafs, with 
a hantfic^ with a flat jbottom adjoining 
to the apex M the cone, upon which it is 
intended toreft^ Its ufe is to receive a maf* 
of one or tnore.metais melted together and 
poured into it. This mafs when coid may 
be eaflly<(hook pu t of the cone, from the h- 
gure of the veilel. AJfo if a melted inafs, 
confifting of two or more metals, or other 
fuhilances not combined together, be poured 
into this vellcl, its figure iactlitates the re- 
paration of tbefe fubltances according to 
their refpectrve denfities. The cone ought 
to be well heated before tlie meUed maft is 
poured into it, tbat^no moifture may be con- 
tained, by whkh a daogierpusexploilbn might 
be occafioned. iIc euij^t alfo to be greSfed 
internally, with taliow^i tip^prevem tb* adhe<> 
lion of the fluid miWtitr. Vv 

(y) CoNWiAX««V4.-»;,Tbeleave»,of ,this 

S ’ ttare fatd to al^d U j^cm fioji^gyed by. 

Ians for poifbnii^ to which 

poifon the root of ttie pkat is faid to 
b« an antidote. From an ounce of the root 


Neuman r.vtra^ed, with water, three drams 
and half a fcriiple , and from the fame qui^n- 
lity, with fpirit of wine, five I'ciuples an J • 
two grains. * 

(z) Cop.^Li improperly called ^um epal, 
is a hard, fliining, tranfparent, citron-co- 
lored, odoriferous, concrete juiCe of an 
American tree, but whicli has neither the fo- 
lubility in water common to gums, nor the 
lol.ibiljty in fpirit of wine common to refins, 
at lead in any confiderable degree. By ttipfc 
properties it refembles amber. By digellion 
in hnfeed oil, with a heat very little lefs 
than fuificient to boil or decompofe the oil, ' 
it may be diilblyed. This folution, diluted 
with lliirit of ttirpentine, forms a beautiful 
tranfpatent varniih, which, when .properly 
applied, and fipwly dried, is very ^td and 
very durable. This Vwnilh is applied to fiauflT- 
boxes, tea-boards, and other utenflls. It 
preflrrvcs and gives luftre to paintings, and 
.gmatiy ffeflores the decayed colors of old 
pi^uree by filling up the cioeka, and ren- 
dering thafuifacct capable of refiedling light 
more uniformly. 

Cupper 
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Copper weighed by the hydroftatical balance lofes in waterabout an eighth or 
a l iioii part of its weightV^?,’. It has a very fingudar and dtfagreeabie fmell 
and tallc. It cannot be fufed without a violent degree of heat fufficient to make 
it wiiiie. . t ‘ ' 

Copper, being an imperfeift metal, *inajr be burrtjt, <Ieilrbydi,;and calcined by 
the united aftion of fire and, air: for which rettfon its, quantity is always dimi- 
niihed by melting it without'eovering its furface. 

When it is expofed to a great Hrc with free accefs of air^ it fmokes> lolcs part 
of its weight, and communicates to flame beautiful green and Miie colors. 

It refifts more than any other tmperfeA metal the adion of fire before it fuffers 
any confiderable alteration. When a clean and polifhed copper plate is gently 
and gradually heated, its furface is covered with all the“ oslors Of ihe rwnbow. 
1 his appearance proceeds from the developemient, and the difiertnt ftates of 
the phlogiflon of the metal, (if) ^ . 

When this metal is expofed to red heat with cotttafl; of air, its furface be> 
comes quickly tarnilhed, and its metaflic luftre ia changed into a dark and 
earthy appearance ; and if this heat be continued during a certain the fur- 
face of the metal is burnt and deflroyed j lb that when it cools, it is found to 
have no longer any adhefion with the uncaltaftcd cdppcrV but to be fcparated in 
fcales from the difference of the contraftibn, bcchfioned by coofing, upon the 
uncalcined copper, and upon its burnt furface. , ^ 

When tills furface is feparated, the copper beneath it teems ^clep and lluniog; 
but it will fbon fuffer the fame change as the former, if it be heated i and 
thus a piece of copper may be entirely reduced to fcales no h^er poireifed of 
brilliancy, duftility, or other metallic properijies, and which are caUed 
icpper. 

This calcined copper is Icfs fufible than copper inks tnetallic date : when ex- 
pofed to a great fire, but a very fmall quantity of copper is Obtained from it ; 
the reft of it. is changed into a dark and opakc vitriftaj Ifcoriai except the fcales 
have been mixed with fome matter capable of reftoring to them phto^ftonj in 
which latter cafe a quantity of malleable copper is obtained iteady .equal to that 
of the fcales employed, Reduction of METAia. , 

'Thefe copper fcales, which arc at firft but imperfeitty calcined, may be en- 
lii-fly deprived of phlogifton and of their metallic properties by a fccohd «dcina- 
tion under a muffle continued fufiiciently long. - \ , 

(rt) The fpecific gravity of European cop- heat which lliey have found .by expertefliee to 
p» r -V to that of water as' 8843, and of Ja- prpduce die required hardluds, in the opera- 
.t.-iccopper as 9ocoto lOoO. tloo. of temppruic Aeel. Thus, they. know, 

( AH metals are fuhjbft to teedve thefe that die host whim, »ves a blue color to Heel 
t-^olors or irifes by beat ; and from the color is fuffidem |p give' d^rOquifite hardneis for 
of any part of a piece of aietSl wemaydifV ^riiua«. Toe kid*,. Of. dtRCrente^ers given 
cover v^at degree of heat has been applied todimMUt psitte^^tniqf^eei'Of tnedd, are 
to that part, as the fame degree of heatai- occailocsd by unequally ap- 

wsys gives the himecolor to OHS duns htetsl - plied^ 'JrbitfitcedcM»jar<|^ produced, by 
hence artifls, by obTervilig die c^cus aequired lor leA cailebiiskidh .,w. fuefike of 

by Heel expofed to fire, are enabled to .qiply the mim . expofed .'$» heat. : . 
to pieces of that metal the pm^ degree of . « . 

. Copper 
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Copper is alfo afiVdted by the combined action of air and wat ‘r : hence ns 
furnvee is apt to tarniih, even to be covered with a green rud, called ir/- 
digrtfe. 

This ruft is copper partly deebmpofed, and deprived of part of its inflam- 
mable principle; for it. cannot be meltt^ipto copper without much lot's, ex- 
cepting its phlogiftoh Ibe reftored by ibmtWeduftivc.flux. Thcfe are alterations 
to which all the imperfect metals are fubje^t. Bee Metals (iMi'EUFrc t>. 

This metal is eafily foluble by aU acids, and its folutions arc green or 
blue. (c) ^ , 

Vitriolic acid, although. the ftrongeft: of all, diflblves copper more difficultly 
than any other : it rntift be cortcen tinted and alfifted by confiderablc heat and 
time todiflblvc this'metal. f rom this iplution refults a neutral fak, which forms 
beautiful blue efyha^*. the. vUriot.p or vitriol of topper i See tbefe •words. 

Nitrous achi dilibhres;' copper very, quickly with violence and cfFervefccnce 
and during the foludoh it takes from i^e mcial part of its phlogifton. The nitre 
formed by thk folutidh is a very deliqucfcent fait. The falts formed by marine 
acid or by aqua regia wth c^per are alfo very dcllqiiefcent. 

Vegetable acids, Snd p^ticukfly thole of wine and of vinegar, may be eafily 
united with copper. The former acid forms with it the verdegrife ufed in 
jjainting (5ftf VaROEpRisl^) j jmtl the fecond, when faturated, forms the fait 
called cryftalt ef verde^fei 'xx^ t^ See Crystals of VfiRniitskisr. 

All acids united with ^copper may be feparated from it without any interme- 
diate fubffemcci and merfe^ 

Calcalreous earths^ .fixed and volatile alkalis, Icparate copper from any acid, 
and precipitate if rrt form of a beautiful green powder. The color of thefe pre- 
cipitates of copper is cauied fay a portion Of the lalts which remain united with 
them. As the metal thus diilolved and precipitated has lofb part of its p!do- 
gillon, particularly , when it has been dilTolved by vitriolic and "nitrous acids, 
thefe precipitates of copper cannot be melted into malleable copper without ad- 
dkipn of phlOgillon l but if they be melted with glalles, or vitrcfcible matters, 
and the hre be .properly managed, they communicate their colors to thefe fub- 
ftances : hcaOc they' may be .applied to imitate precious Hones of a green color, 
or nearly gfeen, as thU' emerald, and beryl .or aqua marina, and for leveral 
ihadea of paihdhg. upbu pottery and porcelain. 

^mc metallic m'atters),’ which have a ftronger alBnity than copper has to 
acids, arc therefore Capable of precipitating this metal from its feverai folutions. 
Iron particularly has this property ; for which reafon, if it be added to a fatu- 
rated lolution of odppejr in .'ap »cidi' it will be attacked and diflblvcd by this 
acid, and it. will precipitate, the, copper v and thus the fblution of copper is 
chang^d. ihtqX^^lbJ^qp.of iribn.- ^yhile this happens, a remarkable phenome- 
non appeals the Ciopper thus precipitated is in its metalltc Hate and brilliancy. 
This effe^ ;whi!^; warns to b<i/gf.qeral whenever, a metallic matter is feparated 
from an acid by;rp;^h^, ,of:aooilwr it^taflic matter, .canonly happen becaufethe 
‘ I l' ' ' '■ ■' 

f vltfidKc acid, ’ that in a<pia iFbrtis is of abluifli-^i-eencolor ; 
vcgetatsijfe acW*. oilv ijtfe . vedatfle or fisied alkalis make the foiutions of 

that in matltW iC>4 k co^w ih acids blue : a .folution of copper in 

low, and afterwards green I and volatiie alkali, expofed to air, h blue. 

, ' ^ j prt'ci- 
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precipitating metal fcparates entirely and epiSlly all the acid irom the precipi- 
tated metal, -which earths and alkalis feem incapabliDftrf doing v and becaufe the 
precipitating metal fupplies enough of phlogifton to the acid, to prevent the 
acid from retaining the phlogifton of the precipitated metal, whicli earths and 
alkalis are alfo incjapable of dbing. 0 < . 

However that be, this precipitation of copper in its metallic ftate, by the in- 
tervention of iron, is capable of impofing upon, , and adually has impofed upon 
perfons ignorant of chemillryi who, perceiving that a piece of iron, dipt into a 
liquor in which they i'ufpefted no copper, became covered over with copper, 
imagined that this liquor hadithe property of changing iron into copper. 

1 his property which iron ^as of leparatlhg copp« from acids has been ap- 
plied to.ufc. In England, the water in a copper mine., is impregnated with a 
great quantity of blue vitriol, and from .whkft much copper is ejftraaed by 
means of iron immerfcd in iti In Ctcrtnany fbrtie copper pres are fo.py ritous, 
that they cannot be advantagi^ufly treated oftftnaty fufions, but*m'c reduced 
into vitriol, and by means of the iron which is put into the' lixivium of this vi- 
triol, called cment water., a confiderabk quantity of cppper is obuined, which 
would otherwife be loft. Fv rites, diW Vi'^inoi.s. , 

Copper produces, with refpeft to mercury; and filver diifoiyca in iaqids, the 
fame effeifts which itfeif fuffers from ironii tliat 

cxadtly from the acids with which they arc tufttol, tliff they appear with their 
metallic luftre- * ■ ' 

'I his property of copper is employed to obtaih 4!^ver diflbl^*^ by fpirit of 
nitre in the operation or parting. This filver is. gchendly very puirc. 

If a very clean plate of copper be immerfeddpp fohitppn.pf mercury, particu- 
larly if tlii.s Iblution have an excels of acid, it will, be,viery,fbqo cpycred over 
with mercury, which adheres to it, and whkhi;when;vA^ makes 

a very white and brilliant filvertng. This alft» ispfw which 

exhibit an appearance of tranfmotation capabk of >g' 

norant of chemiftry. Eyery day credutouS pcifpns; aepdisceiviim by. tricks 0 
better than this. ■ . . , ■ rr,. , 

No metal is more foluble than copper. It.ls a^d t^pon by i^lmoft all faline 
and metallic fobftanecs, and probably for t(iis reatbh:’#l^ent have 

called It Veniu, confideiing it as proftituted tp, all ,fubl}:?int;iM, ;i, „ : , , 

Fixed and volatile alkalis eafily diffplvc; copper,’ cidtofisi^fG^ly, better 

if it has prcvio'ufly diftblved in acids» (Fixfco md Wti- 

LATn..E). ' ' '■ 

Moft neutral falLs corrode its, furfacev and 'fed^c* it 
fame tried!: is produccd.by ail oils and fat ftkttets,. 
they contain. , 

Sulphur has cohfiderablc aakm upon copper, 
u'ith it than With any other metal excepting iron 
from almoft all metals by means of fulphur, whkH' aJfp 
fuhble. Copper is formed into, a mineral or pyfitodi ftkkf, by with ful- 

g 'hur; and if this coth'ppund>e'_‘<atpofed 
urnt, its acid will adl't^ph the'icSopper, an.d,,*tdt^'i|t,tb; ]^ilw9'-idi^ 
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Copper may be eafily united with alt metals and feinlmetals, and with them 
forms allays 1 of whichiJJiillite detail at the articles Alla v. Bronze, Tombac, 
<r»(3f SlMlLOR. ■ ' ' ' 

As this metal is eombuftiye* it may be feparat^d Mwo the perfect metals.by 
calcination, which fe accelerated by mea^ of lead, as in refining i or by nitre, 
which generally much accelerates the calahafion of all combuftiblc bodies j fo 
that by repeated projedtions of nitre upem melted gidd and filver allayed with 
copper, the nitre* burns the phlogifton of the coppm*' and reduces this metal 
into a (coria which Boats upon ite fi^rface; btit the nitre mull be added gra- 
dually, and hut a little at a tinjej,: p^dcularl^ if much copper be in the alia-/, 
becaulh the detonation #lUch ifc^ecafipns is fufficient to diffipate fome of the 
perfe(5t'metaK;'ii<y:,hirt#sta. 

The affinities of '«^)pef,. acdoirdlng to Mc^ GeolFroy, arc rtiercury and lapis 

daminaris, or sNithei* sdhe I, and aejCOrdlng to Mr. Gcllert, gold and filver. (d) 

CXCyili C p. F F B R fW H I T E). Whin: copper is an allay of copper, 
_.nc, and in ;e^am proportions, and is white as filver. The preciU; 

proportionf iftanimt h^'Oafily dthsrmin^^ and the allky cannot without difficulty 
be made, becaufe df'thoyipladlit^:;^ the two fern Nevenhelefs, a very 

beautiful :iMid filvej'ditte Mite; by fome artifts, who carefully 

conceal theh,m«dhOd .C# pr^p^ 

As this alky ;is.nOif4*!'^^ ti^i from its very- noxious <juality. chemifts have 
notcohfii^md^^ them who knew the management of metais 

mighi -p^hah^^di^y^ ! ; 

The mediahi|i,yrrdies are treated of under the article Brass. 

CXCVIII. 

CXClXv C'O RriC, " ■f/J -.'V'- 
CC. CORK (FOSS TM; (g^ 

CGr,'''C R E A .This name is applicable to all fubftances which fepa- 
rate from a Ji^Uory aPi^colledl^ itsfurfacej but it is particularly given to 
the ifi>lldw^g 

yiralleriMs fay«^4h^; if; a mjxtere of ferapka and a half of fixed fait, probably 
eahfe iitepper and be expofed . fea-lalt., The quantities of theft: component 

during.aeer^aindew.Wa^rj froni that niafs, parts wcre'lfound „to vary according to the 
by diSiHatinn may be freOmefs of the coral analifed. 

obtained ; whence . bclhjifrti»1hat eithenhefr ' (/) Cork; is the bark of a tree of the o^k 

cury is a .qomponenf prlpe^e of oqp^ dir ' i»hd> which grows in the fouthern parts of 
«h« a^Jeaft Jfonte pkffofthe et^per .is con* •Bwope,. From an ounce of cork Neuman 
verdbleiritblt, r. : . ' '.extradited, by boiling in water, two fcruplcs; 

ICwAttritE Mfe >flisll#' apd Aotn the feme quantity be obtained, by 
of mminB iuumala of ,jthe polypus hirid, “and digeftion in fpirit of wine, two fcruplcs and 
poffiA\»»;AiiSe-’‘0|K!ii«dcaI propisrtks ,iw 

fn& other (r) Cork. (Fossil), Svbtr mntamm. 

..ThiS'hamc is given to aftone.'which is a 
'siatid pri^ted^ihaL '! .wr fpecies of amianthus, confifting of ilexible 

B'arMs; fibres, loofely interwoven; and fomewhatre- 
^unces of femhlihgivegetable corlt ; This is' the lightcft 
lation fix', 'ofaUdlOmis.' -By fire it is ftifibk, and forms 

oily fpirit^ #4^ ofetopyseu- a black, glafs. It pdlleffes the general pro- 

matic oil, and' a refidiimh- oOntaining .five pert'.cs Of amianthus, Srr Amianthus. 

- ' ' ' *.■' V Az z cell. 
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ecu. C R E A M L I M E. 1 he cream of jime is that rnofl; atte- 
nnated part of quicklime, and mofl- approaching to a laline ftate, -which is dif- 
J’olvcd by water with which quicklime is Ilaktd, or even in which flaked lime is 
boiled. This matter feparates from lime-water by eryftaUization during the 
evaporation of the water; and as water only ,ev%pqiriitt?^iat its furfacc, this 
earthy eryftaUization is alfo formed there. It foims a Yetai-tfanfparcnt pellicle, 
which becomes thicker and thicker till it feparates into pieces, and fall* to the 
bottom by its -weight in form of leaks. The c;-cam of lime has the fame pro- 
perties as flaked lime has. Quicklime, (h) 

CCIII. CREAM c/ M I L K. I his is the moft . t)Uy part of milk ; 
■which being naturally only mixed, add not diffoWed in miiki -ftftd being fpcci- 
fically lighter than the other parts, feparates fj-ptn them by.n*ft, and collets on 
.the lurface of the milk, from which it is generally Ikimmed to compleat the 
difengagement of the oily from the cafeous and ferous parts, that is.* to make it 
iMo butter, 5^1? Butter /iwi Milk. ,1 K 

Cream cf trilk, which is generally railed n-mply cre^m^ is ndt pnl^ an agree- 
able aliment when recent, but is alfo I'fcful in medicine as a li^niant, when 
applied to tetters and erifipelas accompanied, with paini and. .procefediog.jfrom 
an acrid humor. 

CClV. CREAM <?/ T- A R T A R* Creard .cd^itartaruis, properly 
fpeaking, that part of the concrete acid of taitir aihich crj|ftall?ies firft, and 
like a pellicle on the furface of water in which tatfarfiai^dfca .^ in- 
tention to purify it, and to feparate from it its T 

ftance called cream, fi qm its manner of fbrm.a|1aB,: does hqt,eirend‘'ldy 
from the cryftals of tartar which are formed in thd l.iqt^r*, apd J^fecryiftals are 
accordingly, as well as the faline pellicle, generalljs called qt«i|id;c£.tartar, thefe 
two matters being confounded together by one naltterftdld 
nience refults. See Tartar. , '' 

C^V. CRIMSOK. (0 

CCv I, CROCUS. This Latin word, figni^ing%j!^i^ , been ap- 
plied as a name to earths of. certain metals, which 

lAfiron : fuch particularly are the earths of iron andof |ai*p|i^ei:# eachqf which is 
ilicrefore called crocus, the firft being the and the 

fccond the a-ocus of copper: but the word Jaffrop is .cpp^;^ply,.etn^ 
and particularly applied to the earth of iron. ' 

ccvii. c R u c I B L E. (Q ; ; /’v,"', " 

‘ ■■■’ •'"'i .."jf;. cv;'-’. 

(h) ('ream of lime is very different frbm ft' 
flaki” ' qiiJCWimc. The latter fii.bftatWiB'' *8 ' la ' W;*ter'|> 'wd '-^l^ored- 
caicajeous earth deprived of fixable air, '"'and'' Vlwe;cald^i;^iS* 

c'lnil'incd with water i it Is caufticj 'fellible f/} he, 

in water, and pofleffes all 'theffropertfei' of .^iveo 

quicklime, from which" Jt diffm only '.in ■.■•heal.- 

containing a quantity of water. . 'Creani'Of 'fon-rtiay 

lime is calcareous tartli, 'which having' been color 

deprived of fixable Wr by, C8lo»nat'k>n,.'an'd of Sie 

diiiblvcd by water, is,, by',exp(^t*rc'.tO' air, ' 

agiin combined with .fixable aif j ''by which' .(i) ;':',rfv' ■ 
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CCVIII. C R y. S T A Jj. Cryllal, c.ulcd al') rr:cl:-tryfiflU^ or natural 
cryjial, is a hard, transparent fcOn?,, of the Sgure of a pr'.i'u vviUi hx fact s, 
is terminated at eaclj.of -its extremities by hexagonai pyiamids. 

'fhc moft beau.tifol.rock»cryital isjtbitt, which is pcif-'ClIy dear, white, an 1 
transparent. It iS'^roQuentiy c«6 and ibftrcs, viii'cs, and toys arc jtiatio of I“, 
as of other beautiful ftones, Rock-cryftals, ivUc the precious ilone', ar;- of a!! 
colors; and they receive thek color, as, the precious ftones do. iVom me. a lie 
and phlogi flic fubllanQes, Sopie of them are brown, and ulmok black > thde 
may be rendered white and 6ranfpai;ent, by making thena red-hor, which mule 
be done very gently, jsrid’gi;^tja|ly» W prevent "their cracking, which they 
are very apt to do .a&,.wil ftones. Earth (Viti 

FI ABL E. f 


(/) Oryjl&tt, fotk cr^flali» or 
is a traii^arent, hone igf the, clafe ©f earths 
called by fotiie ^hlleepMs, and hy others vi- 
trifiable. , Jti' form i> that qfi jaii jh^agonai 
priftn, one qt. both ends hf which are ter- 
minated W. hexagottsil p^atnlds,i; ’ Sbine of 
then; conjM of theft -tVi^a ;pyramids joined 
together at thdr , bafts; any pHfm 

interp^ftd. 'Cryftad is ,fo>nh.d ad- 
hering t^^,qua^«5;'j; Crort- 

ftedtj.k'h'k ho 

affirms alWay.l' iuS^ss tft!k';ljcxSfedhal 'for-t*; 
when Its accfottoh’^ik not 

been mterrupted; OlyiftsiSa^W either color- 
lefs, or colored; . Colored ctyAalOre ciillcd 
by fome, authoTS.,/!*M*rr,.. Xhoft which are 
red are called fiii^e rubies ^ the viokt-coloreJ, 
■fitife dr, s^or^ing to Cronftedt, 

t.he,.ksj(, fWe 

p'Xhe'Sly'i^ "'Wm, \ ’jQ\ioWt 

falfe -fhty^ 

'■ Ihfe;* green; -pimraldi^ 'the fea- 
'kirf^. ■'^:-8nilie-ciwfta'ls;«re duiky,.. 

: bcQ\vdi-,:'qEj. ;Wac!w’s\''h^ .M}U’ -traorpatci^t. ■ 
Ct\ (bis tiilt; gehdr,^ pfo^tlc^t of the 

earths <;al|(^:;vi^tfi^ldei''’'i\j?w;^|SAR'Tik (V i*- 
TRiFiABta).' . ' ,;CalKid«fi'j,<Ji( 5 iilals 'refift the 
roofl Vfdlei»t-art 4 :;tphg!'!Ci»htJ 0 j 4 cd-'ifi<^*« . Set 

|!hc- 

fdfible ,;^»,vhS!^,ik ;^rei , 

• 'as ithe ^5 • 

: 'itirfeg ■; wii|h .ypMus 

th is GMi, 
dirc&tpd;pi«m/M4^-<5if 'i(|*i^,fae • . 
laid ;hpdnf'5,|.' .■, 

tnen'i, and. 

-one part of 'f^: placed, ik a cru- 


cible* tor which anotb r crucible invcric l is 
well luted : the crucibles iirc to he pliiccv] iu 
a furhace, and furrounded with charcoal : 
after a red ^heat ha^ been gradually applied^ 
and the (ire extinguifticd, the upper pic^xs 
of cryftal will have acquired a fine gold'.:a 
color, rcfembling opals, and variegircd with 
beautiful ipots : the lower pieces of cry^bl 
v/iil have acquired a fine color, reremliiin ^ 
jthat of the fkins of vipers. lie gives an- 
other procefs, in' which he direfts the 
tnenthig ri^ixturc to be compofed of t\;*> 
parts of yellow orpiment) two parts of whin- 
arfenic, " one part of crude antimony, and 
one part of fal ammoniac. He dirciSls alio, 
.that no bellows or Ihonp; current of an* 
fhoidd be applied to the fire, by which he 
fays, that the cry Hals are apt to Ivj cracked, 
probably by malting the heat too intenf-, 
and that the crucibles fliould not be open \l 
till they have been gradually cooled. Cr) f- 
taJs thus treated reicenbie rubies, opai^, 
agates, turquoiSf murbica, chrythUtes. Mr.. 
Pott fays, that he, found the color of fom i 
cryftalf inych improved by repeating the 
operatiPnv .fiaptlfta Porta dired^'-*, that cry f- 
tais ftioutd be' colored by keeping tiicm im- 
.merfed during four or five hours in a nK*lt< d 
’mixtut;e .of fulp|>ur, qpde antimony, orn:- 
•4Ticnt, adbnic., and tutty. li} tjicfe opejaiions, 
Xhc crryftals feem. to iml;iibe fome of the 
vapors, of the metuilic fubftanecs. The chief 
dilmeufties ftem to be to prevent the crack*- 
to;whidithe crvftals arc very fubject by tiii . 
treatment, and to procure a fufficieiu pene- 
str^ipn. Probably both thde purpofi s mi:> t 
W e'ffvtfted by a very flriCiraircntion to in** 
iand to the tnaintenan c 
of a due degree Of hem. ^ < 
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CCIX. CRYSTAL (FACTITIOUS). The word cryftal has 
bt-'-n applied to glalTes produced by art, which from their tranfparcncy and 
whircncls imitate rock-cryftal. In fa<5V, fome are made as beautiful as the 
finelt rock-cryftals, but not nearly fo hard. The heat of ordinary vitrification 
lecms incapable of producing glafs as hard as rocK ci|fftal 5 - nor do our cruci- 
bles ftem capable of fufiaihing the requifite heat, if it could be raifed. See the 
method of making cryfiah at the ipords Glass and ViTRincATiON. 

CCX, CRYSTAL (MINERAL). Mineral ctyftal, called alfo 
Salt of Prunella^ is melted nitre detonated with a little fulphuf*. and caft into 
form of tablets. 

Nitte is one of the neutral fairs which contains the leaft Water in its cryftal- 
lization, or which loies the leall: water by a true fufiony and ‘is alfo one of 
the moft fufible fairs. 

To make mineral cryftal, very pure nitre muft be put into a dean crucibL, 
and quickly fufed, taking care that no afties or coal, fall in. ,, "When the nitre 
!^s filled, it is to be detonated with fulphur, in the proportion of a dram of the 
latter to a pound of the former. ,Jt is then “o be ]>oured into a copper, or ra'ther 
a filver bafon, in which it is to .be agitated, whiJIie yet fidid, that it may lix in 
form of cakes or tablets. , 

No other etfed: is produced upon the nitre by the fesall quantity of fulphur 
with which it is detonated, than to introduce into it a proportionable quantity of 
vitrioiated tartar, called SalPolychrefi of Glaffer^ „ In ail bthef reipcds, chemical 
and medicinal, mineral cryftal is nitre, and rnay be giyen’ Ukfc .tms, from four 
grains to ten or twelve, in a quart of proper drifik. ; It is cooling, fedative, 
aperitive .md diuretic. This pweparation then feems u|eld 5 »' 6 t>ce the fame 
intentions may be better accomplilhed by well puiified nitre. NifRE. 

CCX!. CRYSTALLIZATION. 4'hw word it ibtnctimes em- 
ployed to fignify fubftances which are cryftaljized, or whofe, .parts are lb ar- 
ranged that they form regular figures. Inthisfenfc, cryfalUzettiom^ 

fvrtlous crvjlallizaticn, &c. ' 

' CCXIb CRYS'J'ALLIZATIpN of S:al;-L ff afhtr 

Suhjlances. If the word cryftallization were to be coined to ks.. moft 
proper fenle, as it feems to have been formerly, it Cop!^ ooJiy be.; applied 
,to operations by which certain fubftances are diftofed tp a fluid to 

a folid ftate by the union of their parts, which lo arrs«t^ tl^lSwiyes that they 
form tranfpare^: and regularly figured mafles, ,lik,S j ftpip which 

rclemblance die word cryftallization has «jviden.^;y ,;bc,cni,!t^ik% ji |;; ,i ■ , 

But modern chemifts and naturalifts have ..inuch..ex^euctei(>;l^/ex 
and it nr.\'- fighifies a regular arraflgemienc',bf'',th«j.,pa^\;;'^,{apy;.,b<^,^hiph^^ 
capable i-f it, -whether the mafies lb - n - arranged :-ce 
opakc ftoncs, .pyrites, and tpinefals, yrheu 
Ibllizcd, as well as tranfparcnt lionc's apd'falts.,, 

The opacity and tranfparency of fubftaqces 
dering whether; they be cryftalUzed or noti_ for; 
indifferent to the regular arrangement of the 

'■which 'is the effehtial:objeCI,of cryfbdkzatiOn.: ' .'-'ft,';:- .. 

This being e^bh'lhed, cryftafliaafion to .be. cklkk^;aitrdj^k^tion by 
which the integrant parts of a body, fepairated from each citSef by thb interpo- 

- V ■' ' 'fition 
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fition of a fluid, arc difpofed t» unite again and to form folid, regular, and 
uni^rm mafles. 

'Jo underftand ais much as we can of the mcebanifm of cryftallization, wc 
mufl: remark, 

1. That the integrant ^jarts of all bodies have a tendency to each other, 
by which they ' approach, unite, and adhere together, when not prevented 
by an'obftacic. 

2. 'I'hat in Ample, of -little-ccnnpoundcd bodies, this tendency of integrant 
parts is more obvrious and' fenfible than in other more compounded ; hence 
the former are much more' difpofed to ctyftaUizc. 

3. That although we do hot know the figure of the primitive integrant 

molecules of any body, We eanflor doubt but that the primitive integrant 
molecules of every difierent body "^havc a conftantly uniform and peculiar 
figure. " 

4. That thefe integrant, parti^ cannot have an equal tendency to unite indif- 
criminateiy ’ by any their il^des, but by ibihc preferably to others, excepting 
all the fldes of an integrant part of a body be equal and fimilar •, and pro- 
bably the fidesj by whitm tJtey tend to unite, arc thofe by which they can touch 
moR extenfively and iihtihediately. The moll general phenomena of cryftdl- 
fixation may be conceived in the following manner. 

Let a body be fuppofed to have its integrant parts feparated from each other 
by Ibtee floidi , If ' a p^rt of this fluid be taken away, ,thele integrant parts 
will apprqat^\tO§^i^e^yahd‘%s the t][uantiry of intervening fluid diminilhes, they 
will atldilhuidx ahd"*'Uii|te\' rj'hey may alfo unite, when, they come fo near 
to each other ^hat dwEir muCuafi tendency lhall be capable to overcome the 
diftance betwixt tbethi. . Jf.'bhlldes, they have time and liberty to unite with 
each other by thc.fidcs iooll dtfpoled to this union, they will form mafles of a 
figure conftantly uniform and fimilar. For the fame reafonj when the inter- 
pofed fluid is luftily taken away, fo that the integrant parts fliall be approxi- 
matedj and be brought into corttaiR before they have taken the poficion of 
their hsturai !tciidet»c:y» then they will join confuledly by fuch fides as chance 
pfofifhtt in foch circumftances form Iblid mafles, wboie 

figures ' wju'ppt j^’d^t'Cffoinate, but irregular and various. 

in every all that we have dcl'cribed may be obferved. 

If iti the general fenle we have given to it, ice is a 

f rutt cry .for inftance, is to be coafidered as a body whoie 
int%t^t,iMif^s.i'afo;"^!|>arawd j|tofh each Other by tfie interpofition of the matter 
of fire, confidered in the fame manner. '1 he 

fldflSltjii.'-bf W''''^:d«tribu 10 this • matter- of fire, .with which 

therefore thefe liqiueficd' ■ bodies cool, 
whiich igneOits matter which 'penetrates them j 

pf''lhe;'ii|i|di^nt: pacts, -which is a necelTary con&qucucc* 
of this that -^tliey {hall have time and liberty to 

they wiU always -form mafl'es 

'of a'pbttfokw 

/ 'Thps'Whch ahd'^-,’-iiot;-.Bgitat«^';)^’any motion which 

can''^]pd%:|ihf-'ii^^&whl‘ 4 ]h'tKbihtegraht' parts cei^i'tofiwottc, it-forms reva- 
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I'hek' cryfi.aV. which r.'.f.y be cailevl cryfl-ils of vvncer, are long, needle lil'.e 
nuilh s, flauenetl on one iide, ioinrj logctlier in I’ucli a manner iluit tj>e 
jnndilcr arc inleued iero the fides of the greater ; and thus thefe comnound 
ciyfiuls have the. appearance of feathers, oj* of leaves of trees. 

■J'lie mod vemarlcablc circumdance attending this cryftallization is, that the 
angle formed by the infertion of the linalier necdlefc into the fidesof the larger 
ones is always of the fame width, that is, fixty degrees. However, it is 
foinetimca double, that is, 120 degrees ; but it is conftantly one of thefc two 
angles, and it is to be remembered that thefe angles are complements to each 
other, that is, they are together equal' to two right angles. We are obliged 
to Mr. Mairan for thefe tine obfervations, which he has given at full lengtii 
in an excellent diflertation on ice. 

Metal’, fulphur, and feveral other bodies not much compounded, which fix 
and become folk! after fufion, aflume always a regular arrangement whenever 
they are flowly enough cooled for that purpofe. I'hc ftar of the regulus of 
antimony has been long obferved with wonder. Alchemifts, who faw wonders 
in all their operations, confidered this ftar as fomething myftcrious and figni- 
ficant i but the wonder ccafed when the caufe of it was inveftigated by fo 
good a philofopher as Mr. Reaumur, and difeovered to be the tendency which 
the integrant parts of the regulus of antimony have to arrange themfclves 
in an uniform manner j for this arrangement always happens, when the 
regulus of antimony, has been well fu fed, and flowly cooled, Mr. Macquer 
and Mr. Bcaume having fufed lilvcr with great heAt, and afterwards very 
flowly cooled it, obferved that this metal alfo arranged itfelf in a regular 
manner. Mr. Beaume obferved the fame cfFeft upon applying to all the other 
metals and lemi-metals the fame treatment. Every fnetallic ftibftance was 
found to have its peculiar form, which Mr. Beaume propofes to determine. 

What we have faid concerning bodie.s which bring' fUfed by fire, are cry- 
i’allizcd when they become folid by cold, may alfo be .applied to all thole 
whofe integrant parts fwim feparately from each other in a fluid fuch as water. 
'I hus all kinds of earths, and of metallic and mineral matters, which are found 
in that ftatc, may be cryftailizcd by taking away feme of the : watery fluid 
v. hkh feparares their integrant parts. A flow evaporation' of the water which 
contains thefe fubflances allows their parts to approximite and to unite toge- 
li'.er by the moft fuitable fides, and to form malles of a deterainate and.cori- 
itant figure. i 

In tins manner are for.mcd the crylfaUizations of precious Bones, of rock 
cryful, of fpars, of certain ftalafliies, and of ail llotty bodies B>und fo fre- 
quently well cryflallized. The regular forms Of tnoil; pyrites;* Of many ores 
and mct-''!iic minerals, and even of fome pure metals, fucii as .gold, fi'lvcr, 
copper, which arc. foUnd regularly arranged and ramified, ooghitO' l^ ktrt- 
buttci to the fame mcchanifm, that is, to the flow fepairation Of thrir int^ranc*' 
pans from the water in which Ihey are fufpended. ■ 

But of all the fubflances thus fufceptible of cryftaBixing by thrir- Iep*ra- 
tiori from water, falls are moft difpoied to it, and slford the beft cxi^pies of 
cryflallization j becaufe all faline fubftances being eiycntialIy‘Tqlbbl 6 , »h water, 
arc liquefied by this fluid in a miach greater quantity than the bjbl^'S W^ have 
mentioned, which, properly fpcaking, are only mifciblc with water/ ' 

' ■ . Thii 
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This property which falts have of being foluble by water muft depend on a 
certain affinity or adhefion of their integrant parts to thofe of water ; and from 
this adhefion we can deduce the phenomena peculiar to the crylUllizslion of 
lalts, and the differences oblervable betwixt the cryfiallization oi thele, and that 
of other fubftanccs to which water has not the fame affinity. Wc (hall relate 
what is moft neceffary to be known concerning the cryfiallization of i’alts, an 
objetf of great importance in chemiftry. 

'i'iie cryftallization of a fait diffoived in water may be procured, ns evi- 
tlently appears from what W'c have faid, by talcing away the tlillbiving w'at<.T : 
and as moft falts arc Icfs volatile than water, and may even be confidered 
comparatively as fixed fubftances, this fubftradtion may be commodiouUy 
made by the evaporation of a fufficienc quantity of water. The parts of tlic 
fait, being fufficieniiy approximated by this evaporation, will unite together 
and form cryftals, as we have already explained concerning other fubftance.'. 
But as the faline parts- adhere to thofe of the water, this circumftance occafions 
an efiential difference in the cryttaiiization ; which is, that the fait when cy- 
ftallizing, docs not feparate iifelf from all the wearer with which it was united 
in folution, but retains fume part of it with foinc force •, and this portion 
of water adhering to, and even combined with the parts of I'alt, makt-.s witl» 
it one whole or entire body ; whence faline cryftals arc compound. -d of 
cryftallizcd fait, and of water which makes part of thele cryftals. This w.'itcr 
is called by cbemifts the wattt of cryjlallimtion. 

As this water of ciyftallization is fuperabundant to the effence of the ciy- 
frallizcd fait, it may be taken from it by evaporation with a certain degree 
of heat, without any change produced upon the efiential properties of the 
fak ; lo iliat it may be again diflblvcd and cryftallizcd as at firft. But wc 
mud obferve, that the water of cryftallization cannot be taken from any 
fait without deftroying the form, or at Icaft the confiftence and tran/parcncy 
of the cryftals j and wifen the fait is to be re-diffolved and re-cryftallizcd, it 
retains in this fecond cryftallization the fame quantity of w^ater precifely as it 
had in the firft. 

Hence we ought to conclude that this water of cryftaUlzation is not effential 
to a fait, as a fait, but that it is effential to a fait as being cryftallized *, fince 
to it the faline cryftals owe their form, ttanfparency, and even the cohefion 
of their parts. 

The quantity of water of cryftallization varies much in diftercot falts. Some 
of thefe, as alum, Glauber’.s fait, and martial vitriol, contain about half their 
weight of waterj and others^ ..as nitre and fea fait, contain but a fmall quan- 
tity. Seknites contains an almoft infenfible quantity of water. This differ- 
ence feems to depend on the ftate of the acid in thefe falts i and in general 
the more firmly an acid is combined with its bafis, the lefs water it retains in 
cryftallization. 

A very important remark to be made upon this water of cryftallization, is, 
that when the cryftallization is properly managed, this water is perfectly pure, 
and contains no fubftance foreign to the cryftallized fait. To Mr. Beaume we 
owe this difeovery. By many experiments he was convinced that no neutral 
fait, with a bafis of fixed alkali, retains in its cryftals either fuperabundant acid 
or alkali) or any other matter foreign to the neutral fait, although eve> this 
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liilt had been cryftallized in a iiquor that was acid, alkaline, or imprc rnated with 
any other iubftance foreign to the fa)'. > and that if fometimes thefe heteroge- 
neous fubftances are found included in faline cryftals, they have no adhefion to 
them, fince they may be feparaceci merely by draining upon brown paper, with- 
out any change produced upon the cry^als of tlKb iitlt 5 whereas the water of 
cryftallization cannot be taken away v/ichout a deftrudlion of the cryftals. The 
rauft of this phenomenon will e.ilily appear when we recollecft that laics retain 
the water of their cryftallization by the adhefion of thcle fairs to water j and that 
if a fait be diflblvetl in water impregnated with acid, alkali, or other fubftance 
foreign or fti])CTabundant to the lait diflblved, this lalt does not adhere either to 
the fuperabundant acid, or alkali, nor to the other extraneous fubftances, but to 
the water alone. 

Evaporation of water, in which a fait is diflblved, is not the only method by 
which the fait can be cryftallized. Another method which may be uled with 
fuccefs, at leaft for the cryftallization of nioft falts, is by application of cold to 
the water fi..!pcnding the fait. The realbn of this is as follows. 

All falls are foluble in water, but not with equal facility, fome of them 
requiring much water, and others very little : moft of them are more ealily 
diflblved, and in greater quantity, by hot than by cold water; and others with 
nearly equal facility, and in equal quantity by both hot and cold water. This 
being eftablifticd, when boiling water, that is, water heated as much as poffiblc, 
llilpends in folution all that it can diflblve of thofe lalts which are more foluble 
by hot than by cold water, if this water be cooled, the portion of fait which 
was diflblved merely by the heat of the water, will be collected and cryflallized 
as faft as tlic water cools. We may alfo obferve, that when this cooling of tlie 
water is very quick, the cryftals it occafions are Imall, irregular, and ill-ihaped ; 
and that the more flowly the cooling is produced, the larger , and better formed 
the cryftals are. 

Wha.t has been hitherto faid concerning the regular forms taken by certain 
liquefied matters during their fixing or becoming foUd, is entirely applicable to 
this kind of ciyftaHization of falts. This cryftallization is not , effeefed by a 
lubidraiftion of water but of fire, by which lubftraftion a condenfation of the 
i'.:!ine liquor is produced, and confequently a fufficient approximation of the 
parts of the diflblved fait to difpofe them to unite, and to form cryftals 5 and 
as in this caie, the fluidity or the foliiiity of the lalt is folely occaSoned by the 
pR-i'eiice or rKfence of the matter of fire, thefe falts di|lblved by heat, and cry- 
ilailized by cold, may be compared to melted metals, the parts of which are 
regular)} arranged by a flow cooling. But witli regard to felts we ipuft obferve, 
that a', ' ireir cryftaliization is ijcrformcd in a fluid to which they have sin adhe- 
fion, riey retain the feme quantity of water of cryftallization, whether the 
op'. 'ation was performed by cold or by evaporation. 

Hence v/c may perceive, that evaporation and cooling arc the two principal 
methods of cryftainzing feks. Sometimes it is proper to employ one only of 
thefe methods, and at other times both together, accordir^ tin the particular 
nature of the felt to be treated. If it be one of thofe falts which are better 
cryftallized by cooling than by evaporation, fuch as nitre, fpr inftance, then 
the former method ought to be ufcd j. for. nitre cannot be well cryftallized by 
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evaporation alone, becaufe the water which keeps it diiTolved would be rcdr.rccl 
nlmoft to nothing before the cryftallization would begin, and the liquor would 
be fo concentrated that the parts of the fait would not arrange themiclvcs 
properly. 

When, therefore, nitre is to be cryftallizcd, the water is to be evaporated fo 
far only that when it cools cryftals ftiall be formed. This degree of ev aporation 
is known by taking a few drops of the hot liquor, and cooling them quickly ; 
if the evaporation has been fuHicient, fmall cryftals may be perceived iiiftantly 
formed. As the evaporation here mentioned does not occafion the crjftalliza- 
tion of the nitre, but is only prepararory to it, this evaporation may be ciilu r 
quick or flow without inconvenience. 1 he liquor may be made to boil as fall 
as poflible, and the cryftals of nitre will be no lefs perfeft, provided that this 
liquor when fufficiently evaporated be flov/ly cooled : when it is perlodHy 
eooled, no more cryftals will be formed in it. It ought then to be poured 
and again evaporated, when by a fecond cooling it will furnifh more cryftals. 
and this treatment is to be continued to the end. , 

But if well formed* cryftals are to be obtained of one of thofe falts wliich are 
nearly as foluBle in cold as in boiling water, and which confequently cannot !.e 
cryftallitcd by cold, evaporation is the only method to be ufed. Common lalt 
is a proper inftance of this kind. 

Water impregnated with common fait muft be evaporated to obtain cryflals; 
and when the liquor Contains much more water than is neceflfary to the Iblurion 
of the fait, the evaporation may be carried on as faft as polfible till the cryftal 
lization is ready to begin, This point is known by a thin, faline pellicle, whicls 
floats on the furface of the liquor, and feems as if duft had fallen upon it. 'I'lii'. 
pellicle is compofed of the firft portions of fait beginning to cryftallize. It is 
always formed at the furfice j bccaufe this fait cryftailizes by evaporation only, 
and evaporation is only at the furface. 

Mr. Rouelle, in his Memoir concerning the Cryft-allization of Sea-falt, fays, 
that he has obferved, that when the evaporation has been very flow, and with 
a heat not much exceeding that of fummer, the cryftals of common fait arc 
formed at the bottom and not at the furface of the liquor. As this appears 
quite contrary to the manner in which this fait cryftailizes in all other circum- 
ftanccs, have we not rcafon to believe, that in this infcnfible evaporation the 
cryftals of fea-falt are formed firft at the furface, as in all other evaporations, 
but that they cannot be perceived from the extreme fmallnefs of their fize at 
firft ; and becaufe the heat is too weak to dry their upper furface, and to make 
them adhere to the air, thefe fmall cryftals fall to the bottom without being 
perceived, and there become larger by the union of other fmall cryftals, formed 
and precipitated in the fame manner ? 

If the evaporation when brought to the point of cryftallization was to be 
ftopt, ,and the liquor to be cooled after it has been filtrated, and put into a 
bottle to prevent further evaporation from the remaining 'heat, fcarcely any 
cryftals would be foribed in it, but the fait would remain diflblved in the water. 
If, on the contrary, the evaporation Ihould be haftily continued, fait would 
indeed be formed in great quantity *, but as its parts would not have time to 
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arrange thenifclves properly, the cryftals would be finall and ill-formed The 
evaporation therefore ought to be continued, but flowJy : and by this method 
very beautiful cryftals will be obtained, parti}' in cubes, partly in hollow pyra- 
mids formed by cubes 

'The rules of cryftallization moft fuited to the n^ature of each fait muft be ob- 
ferved, not merely to obtain well -formed cryhals ; for if their figure was once 
determined, the regularity of their cryftaUizaiion would be afterwards of no 
confequence ; but tlie ci 7 ftallization of falts relates to an affair of much more 
importance, wliich is their purity. 

We have already laid, that, when a fait is well cryftallized, the water of its 
cryftallization is very pure, and contains none of the heterogeneous matters 
v/hxh happened tC) be mixed with the iblution of the fait before cryftallization. 
This obfervation may be extended to other falts which may happen to be dif- 
folvcd in the fame liquor. If then feveral falts be dillblvtd together, we may 
almoil always feparate them exactly from each other, by cryftallizing each cf 
them according to their chara<5teri for aniongft the altnoft infinite number of 
ialts now l.nown, fcarccly two (how prccifely limilar phenomena in cryftidh- 
zation. We may, from the example <>i' feparating nitre and common fall when 
diffolved together in the fame liquor by cryftallization, fhow how fuch repara- 
tion may be done in general, even when f vera) falts happen to be fo confound- 
ed. Tliis is certainly one of the finell and molt ufeful problems in chemittry. 

Let us then iiippofe tliat nitre and fea-falt, diffolved in the fame liquor, arc 
to be feparated I’luni each other. The method of effecting this will appear evi- 
dently from confidcring wdiat we have faid concerning cryftallization and this 
metliod will be found to confift in employing alternately evaporation and cool- 
ing. Firft of all then, the liquor muft be evaporated. If, during the evapo- 
ration, a pclllvle appears on the furface, and no cryl^ls of nitre appear in a 
fmal! quantity of the liquor when haftily cooled, then we difeover that common 
fak is in greater quantity than the nitre. In this cafe the evaporation muft be 
continued, and tiie common fait feparated as fall as it is formed, till a fmall 
quantity of the liquor, when haftily cooled, ftiews fmail needle-like cryftals of 

Although cryftals of fea-falt are gene* thclefs the pjiniitive anJ cftcntial form of 
rally Icfs regular when formed by a h.!fty this fait } for thefe pyramids are all compo- 
than by a flow evaporation, this irregularity fed eiridcntly of cubes. Belides, they arc 
is, however, lets ll-nfiLilc in this fait thati in only formed accidentally, by t.he union ol- 
moft others, ir.d its cryftals always tend to fevera! quadrangular prtfins compofed of 
a cubic form, or at Jeaft appear compofed of cubes, which are fucccflively applied to tire 

< ubes. i rom this obfervation we have reafon fides of a firft cube } which being formed at 
lo bcl.-'- e that the primitive integrant mole- the furface of the liquor, remains fuipended 

< uh" . i.his fait are cubes : hence we may there, by the adhefton of its upper dried 
com<..ve that as all the fides of this fait arc .furface to the air. As this cube is befidcs a 
equal and fimilar, from their union regular little funk into the liquor by its weight, fo 
foiids ought to refult, more or Icfs approach- .that the liquor rifes along its fides, it be- 
ing to the cubic figure, by whatever fide they comes by that means a very proper fditnda- 
inay have been united. Mote tftlie Author, tion for the formation trf this pyramid. This 

t Although in a moderate evaporation a inechanifm is explained at in Junker’s 
very large qu^^nt ty of cryftals of common book, and in amcinoirof Mr, Roueik con- 
fak is f«rmcd \n quadrangular, hollow, and cerning the cryftalltBation of fea-falt, printed 
inverted pyrarn't ds, the cubic figure is never- un745. Note of the Author, 
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nitre; then the liquor is to be left to cool, that the nitre may have an opjor- 
tunity of cryllallizing by cooling ; after which the evaporation is to be reibnied 
that more common ink may be , fcparatcd, and to diffipatc ib much water that 
cryllals of nitre fhail again be formed by cooling. T hus thefe fairs may be al- 
ternately cryflallizcd, one by cooling and the other by cryftallization, nil they 
are entirely feparated. 

If, in the beginning of the operation, the liquor had, upon trial in fmall 
quantity, given cryftah of nitre by cooling, before any pelUcle had appeared 
upon its furface, the common faltv/ould then' have been known to be in much 
lefs quantity than the nitre. In this cafe, the nitre would have been cryf- 
tallizeri firll, but always by cooling. 1 lie quantity of nitre, which exceeds that 
of common fait, having been thus li parated, the common fait would then begin 
to cryftallize in its torn by evaporation. 

Several elllntial remarks a e to be made upon this feparation of fevcral falts 
from each other by cryllallizarion. ■ 

Firft, although the two fait:, the method of feparating which we have given 
as an example, are the molt capable of furli a feparation, becaufe fea-falt is one 
of the lalts which arc leaft of ell to be cryftaJlized by cooling and on the con- 
trary, nitre is one of tliofe which are bell cryfcalllzed by this method *, never- 
tiielels, after a firfl crylballizaTibn of theJe two lalts, fuch as wc have delcribeJ, 
they are not emirtiy and perfeiftly feparated from each other r the fea-falt con- 
t.'.irts feme nitre, and the nitre comains Ibme portion of fea-falt; becaufe m 
try'laliization one fait always takes with it a fmall portion of another: but 
when two faks are fo ttifferent from each other in this refpcift as thefe two, n 
pcrfccf fejuration may be eafily made by difTolving each of them fl-pararcl) in 
more water, and by proceeding to their cryftallization by tiie fime meihod. 
As a new reparation is made by each cryflallization, they may be obta.i'.ed at 
laft perfectly pure by repeating fuflicieiuly this management. 

Thefccoiid remark fo be made on the feparation of falts by cr\’ftalii?nt ton i- , 
that this le[>aration is fb much more difficult and long, in proportion as the falu 
to be fe{>.irated are more fimiiar to each other in their manners of cryftallization. 
For inftanre, if two flits, which are only capable of cryilallizing by evaporation, 
as fea-laic and vitnolated tartar, or by cooling, as nitre and Glaubci's lalt, they 
rr.ni’ot l>e ever obtained quite pure and fs-parated from each other by -any ma- 
i.ajtment; r.cverthelcfs, even in this cafe they may be in great mcarure fepa- 
la'ix! ; firti, becaufe the precife degree of evaporation, or of cold, which is nc- 
cc.bary far the rtyllallizitig of one fait, is generally fomewhat diflerent front 
tl’.at whicii is requifite fur the cryftallization of another fait ; fecondly, becaufe 
akhough they Ihould referable each other much in this refpeifl, fomediftt-renccs, 
which muft be obfervable in the fizc and form of their cryftals when well 
formed, will furnifli means of making at leaft an imperfedt feparation, which 
ni£>v be made more perfeft by repeating this management. 

But the feparation of fome falts is attended with lingular and even infuper- 
cble difBcuhics. Such are the falts which have fome aftion upon each-other, 
and the parts of which havefoote adhefive power together. This adtion of neu- 
tral lalts upon each other has been very little obferved : it is, neverihelcft, very 
fenfiblc in fotne of them ; fuch are fal ammoniac and corrofive fublimate, v. Ij.-' Ii 
not only aft as intermediate fubftanccs to each other, by svhich tlicy . . r 
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difTolvcti in preator r.uaiuitics In water and in fpirit of wine than they can 
i'.n?;!;/, but wii'.f'h being diflblved together in the lame menttruum, cannot be 
ari,ain cryflallized fcparately by any method j as Mr. Macquer has fliewn in his 
iVl' inciir concerning Mr. Garay’s Tin£lure of Mercury, printed in the Colledion 
of tl»e Academy for the year 1 755. f 

Some.faks have fo great affinity with water, and are fo foluble by this men- 
flruum, that they can Icarcely be cryftallized. The folution of thefe falts re- 
quires to be evajjorated almolt to drynefs, or to a thick confidence, and then 
by cooling they generally form necdle-likc cryftals applied longitudinally or 
rranfverl'ely to each other. When they are expofed to tltc air, they attraft hu- 
midity, and refolve into a liquid date. Mr. Rouclle was the fird who de- 
I'cribed, in his Memoir concerning Salts in the year 1744, the crydallization of 
deliqud’cent falts, fuch as marine fait and nitre with bafcs of calcareous earth, 
of copper, and of iron, terra foliata tartari, and the falts formed by the union 
of the acids of vinegar and of tartar with iron and with copper. 

All thefe fo difficultly crydallizable falts may be eafily feparated from falts 
which may be readily crydallized, with which they, happen to be mixed ; be • 
caufc the former falts in the evaporations and coolings are always the lad to 
crydallize. 

Two of thefe falts, namely nitre and marine fait, with bafes of calcareous 
earth, are found mixed with nitre and marine fait with bafes of fixed alkali j 
both of them in the lixiviums of the manufafturers of nitre, and the latter in 
almod all the waters in which common fait is found to be naturally diflblved : 
hence, when the proper operations arc made to obtain nitre and fea-falt, after 
all the evaporations and crydallization?, a very heavy faline liquor remains from 
which no crydals can be procured, called the mother water. Thefe mother- 
waters of nitre and of common lalt arc, then, nothing but thefe falts vrith 
earthy bafes almod pure and if a crydallization of them were required, the 
method deferibed by Mr. Rouelle in the quoted Memoir ought to be pradifed. 
But this is not a matter worthy the attention of the manufadurers, to whom the 
perfed purification of nitre and of fea-falt, from an adhering portion of the falts 
with earthy bafis, is of much more importance, as we fhalT fee when we (hall 
treat of thefe falts. ^ 

Chemids have given much attention to this fubjed, the Crydallization of 
fairs 5 and particularly Mr. Rouelle has made many intereding refearches con- 
cerning it, wliich may befeen in his Memoir of <744. But neverthclefs, much 
remains yci to be done. The true form of all crylfcillizable falts, and the bed 
metliods of crydallizing them, are not yet determined j which will not appear 
furpri'.V.ig to thofc who underdand this fubjed, and who know that one and 
the r-,;ne fair, although confiantly tending to the fame fbnn, is neverthclefs 
capable of difguifing itfelf in many ways, and of taking many different forms, 
ju cording to the circumdances during crydallization. The quicknefs or flow- 
nefs of evaporation, the quantity of water evaporated, the more or lefs hady 
cooling, and the different degrees of cold applied, the date of die air and of 
the liquor with refped to red or motion, even the forth and matter of tlie 
veflcl in which a fall is crydallized, are fo many caufes, which, aiding fuccef- 
fively or together in many different ways, are capable of producing numberlefs 
varieties in the crydallization. 
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Of all the caufes which we have mentioned, capable of varying cryftalliza- 
tlons, the nature of the veflcl employed feems to deferve leaft our attention; 
yet this may produce fome change from the greater or lefs adhefion which the 
fait may have to the fcveral matters of which thefe veffels are made. For in- 
itance, wc can only attribute to the adhefion of falts to the fides of the veflels 
employed the property which mod of them have to branch out in various man- 
ners; and to creep along the fides of thefe veflels, particularly when the cryftal- 
lization is very flowly performed, fo confiderably that they frequently go even 
on the outfide of the veflels. Mr. Beaume has prevented this phenomenon by- 
hindering the adhefion of the falts to the fides of tire vcflTels, by rubbing thcle 
fides with fome oil. 

From what has been faid concerning the aftion of neutral falts upon each othei 
we may conceive, that when fuch falts happen to be mixed together, they mufl: 
produce conliderable differences in cryftallizing. 

Many other important obfervations might he made on the cryflallization of 
certain falts, but they will be better placed under the articles of the leveral falts 
wl'.ich they concern. We are obliged allb to leave' to the underftanding and rc- 
fled-ion of our readers to draw from what we have faid many corollaries, the 
detail of which would be too long. We fliall only mention a manner of cryllal- 
lizing falts which is different from the methods by evaporation and by cooling, 
but which confifts alfo in taking away from the fait a portion of water whiefi 
keeps it diflblvcd. This method of cryifallization is well effected by adding to a 
folution of a liilt a fofficient quantity of a fubllance which has no adion upon that 
flit, but which has greater affinity than it with the water v/hicli keeps it d)iro]’, ed. 
Spirit of wine, for inftance, has thefe properties with regard to many lidts. I’hus 
by adding a fufficient quantity of redified Ijjirit of wine to a ftrong Ibliuion of 
Glauber’s fait, of vitriolatcd tartar, or of Ica-falr, this (pirit of wine feizing tlie 
water neceflfary for the folution of the falts, obliges them to cryffallize imme- 
diately: but as this oryftallization is very haftily made, and almofl: inibintan.*- 
oufly, the cryftuls are always very fiiiall .and ill-formed. In tliis relpecl tiny 
refembk the cryftals of falts produced from a liejuor which contained too little 
water to keep them dilTolvcd. 'i'his happens, for inftance, when a ftrong folu- 
tion of alkaline fait is. combined with concentrafeil vitriolic acid, to ft'rtn vitrio 
lated tartar ; for thfyfalr, which requires much v/ater to keep it dillblved, Joes 
not find enough in the liquor, and appears immediately in form of very fmali 
cryftals like land- The fame thing may be laid of vitriols of lilver and of mer- 
cury, of iuna cornea, and of other metallic falts of this kind produced by adtiinp, 
vitriolic or manne acids to the white metals difiblved in nitrous acid. 'I'lieic 
falts appear immediately as precipitates, whenever they do not find water eiionpit 
in the liquors to diflblve them ; and Mr. Rouelle juftly obferves, in his Meirnfir, 
that they are not precipitates, but true falts, which not finding water fufficiciu 
for their folution, are obliged to be immediately cryftallized, but in cryftuL Jb 
finall, from the rapidity of their cryftallization, that they cannot be known, to bo 
cryftals but with, the help of a microfeope. 

Notwithftaftding what-has been faid concerning the irregularity of the cryftjls 
procured by adding a fubftance, which feizes the water of the folution of fdts, 
yet if this addition was managed and gradually made, perhaps it might produce 
very beautiful and vefy regular cryftals. Mr. Beaume has actually obKi'' '., 
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tli.u wi;cn Cikr> were cryftallized in acid or alkaline liquors according to ihcir 
nnure, their C) 7 ftals were infinitely larger and more regular than they wouiil 
been without this circumilance. Vegetable faU, for inttance, and fait of 
SaignetiCy require to be cryftallized in an alkaline liquor j and fedative fait rc- 
ijiiircs an acid liquor, when it is obtained from bqrax by the intervention of an 
arid, if wc dcfire to have fine cryftals of thefe falts. The caule of thismufi; be, 
iliat acids or alkalis, having in general more affinity with water than neutral fairs 
have, diminifli the adhefion of thefe neutral falts with the water of the folution ; 
tor a too great adhefion of a fait to water may evidently be a great impediment 
ro its cryftallization. See the •uoords Sn>xrty Salts fNEUTRAL,', and the fevcral 
forts of neutral falts under their refpeSiive names. 

eexm. CRYSTALS. All neutral falts with metallic bafes fufeepti- 
ble of cryftallization are commonly called by chemifls Cryjlals., when they arc 
adlually cryftallized ; and the name of the mcial containcil in the lalt is added to 
diftinguilh it. Thus w'c fay, cr’sflals of gold, of Jiher., of copper, of had, dec. 
But as thefe names do not indicate the acid contained in each fair, they ought to 
be difuled. Here wc (hall only mention »\vo of thefc falts called cryftals ; be- 
caule they are almoft always diftinguift ed by that name. Theft- are the cryjtals 
oj fiver, and cnfials cf verdegrife or of copper. * ♦ 

CCXIV. CRYSTALS <?/ S 1 L V E R, or L U N 4 R C R Y S- 
T A L S. Cryftals of filver are neutral faits with metallic bafes comjvofcd of 
nitrous acid fuurated with filver. When very pure filver is dilTolvcd by very 
pure nitrons acid, if the acid be llrong, cryftals will be perceived merely by the 
cooling of the Iblution.. Thefe cryftals are white, flattened like tliin fcalcs, and 
r.ot very hard. When the nitrous acid ufed ro diffTolve the filver is weak, no 
tryftals are formed j bccaufe the water in the acid is fufficient to keep tlic newly 
formed fait dilTohcd j but lunar cryftaLs may ealily be obtained from this d.'luie 
iolution by evaporating the fuperabundant water, and letting the liquor cool. 

Very beautiful and white lunar cryftals may allb be ^obtained, although the 
filver employed be allayed with copper or iron ; becaufe the falts formed by thefe 
two metals with nitrous acid are deliquefeent, and are not fo eafily cryftallizable 
a:-- the fsk with balls of filver. In this cafe the folution ought to be evaporated, 
if it be ncccfikry and the cryftals of filver v/ill be cryftallized by cooling, while 
the copper or iron will remain diflblved. When the colorrfi liquor is jwured off, 
cryllals willl be found fufficiently white and almoft pure j but to purify them 
perfeftly, they ought to be drained, difltftvcd again in very pure water, .and 
: gain cryfli iiized : then after they arc well drained from the liquor, they will be 
found penedt and beautiful. This even is a method of feparating filver from 
rl’c all ’.;,- of copper, or of i.'-on; and of obtaining from ftandard iilver, or filver 
aiiay; < with copper, as fine and colorlefs a folution as if tefted filver had been 
emv; ed 

i.unar cryftals then are a jrue lunar nitre, or nitre ’with lafis of fiver-, and 
they aecordingly have the property cf deflagrating Upon burning coals, almoft 
as well as nitre, witli bafis of fixed alkali. W hen this experiment is made, filver 
is found after the detonation incrufted upon the furface of the dtoal iq its me- 
tallic ftate. 

Notwithftanding this property which lunar nitre has of detonating with coals, 
a property which fl-.ews a ftrong adhefion of nitrous acid with filver ; yet this 

adhefion 
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adhe^ion is not fufficiently fcrong to refill a certain degree of heat ; fo that by 
calcination or diftillation mefe two fubftances may be disjoined. 

Lunar cryftals may be melted with a very gentle, and lefs than a red hear. 
They eafily lolc the water of their cryftaUization, and then congeal into a black 
mafs, which is generally caft into moulds, and is called Lapfs infcrmlis^ or lunar 
tauftic. ..'Vi? Caustic (Lunar). , _ 

TI|is fait is very cauftic, as tlie, efieils of the lunar cauflic Ihew in furgery, 
.although it has loft a part of iia acid in the fufion which it receives. This 
corrofive quality of lunar cryftals ieems to render it, unfit for internal ufe as a 
medicine; yet Ibme phyficiani prcfcaibe it as a powerful evacuant of water. 
Boyle, though not a phyfician,‘ but ,afllfted by fome perfons of the faculty, 
propoles a method of rendering thele cryftals of fiiver milder, and boafts much 
of them as a remedy, Hi$ oiethqd confifts in adding to a Ibhition of them in 
water another Iblution of ,, an equal quantity of nitre, and evaporating the whole 
to drynefs and wTiiteheft, with a- very gentle fire, by which a portion of tlic 
Ipirit of nitre is intended to be taken away without fuling the faline mafs; after 
which, this laline pbwd« is to tie made into pills, by forming it into a p.ifte 
with fomo bread and water. 

Little Ikill in chemiffry iswequifib; to Ihcw, that nitre thus mixed with lunar 
cryftals, b^ng incapable of aiSting upon it,' cannot render it milder, but mud: 
leave it unchanged. 

Secondly, by the manner of drying this mixture of lunar cryftals and nitre, 
lefs of the caofticity of thefe cryftals. is deftroyed than by forming tJiem into lunar 
cauftic, in which Djpei^tioh they luftaia h bejM fufficienc to fule and to blacken 
them, and conlequently lq|e jnfore ,df their acid. After thefe conftderations, wc 
cannot believe that thi? rertredy of fidr. Boyle is fo mild and innocent as it has 
been reprefented. This .is ccftfUii, that, notwithftanding the praifes given it 
by this philofopher, its tife has not yet been eftablilhed in metUcine. 

Lunar ciyftals are c^cd by Lemeri vifriol of Jilver\ but as they contain no 
vitriolic acid, this na^Boes riot fob them, and ought only to be given to the fait 
formed by the uriibh,of vitriolic acid with fiiver. See Silver. 

. ceicv. ;CRir5'r,AtS of copper, or c/ VENUS. By thefe 
rijuries is m&ht hJi|R 'fi:?riried by die union of the acid of vinegar wicli copper. 

This fcbmbinat?pii imade by diffolving direftly copyjer in good diftilled 

vinegar! but it is mspe ttiuch more commomou fly, and more expeditioufly, 
when the copper employed has been previoqfly , formed into verdegrife becaul'e 
the copper in the verilegrifi. is already divided ^4 penetrated by a certain quan- 
tity of aiCid of wine : ^rd<^rile therefore is always uled for the preparation of 
cryftjfls of copper. 

This operation is very fimplc. It confifts in diffolving verdegrife in good 
diftilled vinegar till this acid be iaturated. For this purpofe a matrafs is to be 
ufed, and to^be let in a fand-bath with a gentle heat. When the vinegar dif- 
foives the verdegrife, 'it takes a fine greenifli^blue color. Some chemifts call it 
aMb Tinflure ofVenus. ,' Wheri it teaies to aft on the verdegrife, it is to be de- 
canted, evapon^t^ Urid cryftdllited. The beautiful grcenilh-bJue cryftals formed 
Are,cryft.tls of Copper, ;,^Whcn thit fait is expoled to a dry air, it lofes cafijy tlic 
water of ,its cryft^Jlxatipni and its furface is reduced to a lightcr-colorcu fea- 
green pb#(fef. ■ . 

' C c The 
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The ncid of vinegar does not ftrongly adhere to the copper in this combina- 
tion. Jt may be entirely feparated trom it by diflillation ; and as it had loft 
mod of its fuperabundant water when it united with the copper, it may by this 
method he obtained in its greated concentration. It is called radical vidtgdry 
and improperly fftirit of Venus. See theft words. 

The principal intention of chetnifts in. making cryftals of Venus b to obtain 
radical vinfcgar. But thb preparation is- alfo ufed by painters j for which realbn 
large quantities of it are manufadured, and itb generally Ibid under the name of 
dijtilled verdegrife probably becaufe ^ftiUed vinegar is employed in its compo- 
iition. iSm Copper ViN EC AS. 

eeXVI. CUCURBIT. A cucurbit Is a chemical vcflel employed in 
diftillation, when covered with its capital or head. Its name comes from ita 
lengthened lhape, by which it rdembles %gourd i feme cucurbits, however, are 
jhalliQw and vrioe-mouthed. Cucurbits are made of cc^per, tin* glais, qnd done- 
ware, according to the natuie of the lubdsuices to be difttUed. A cucurbit pro- 
vided with its capital conftitutes the vefiel for diftiUntjbn called jHemhic. See 
wordy and Piatis. 

eeXVIl. CUPEL. A cupel is a wide-mouth«d earthen veffel, fike a 
Bat cup, from which tefemblancc it has been named. 

The ufe of cupeb b to contain gold and lilver mixed with lead in the opera- 
tions of refining and of efiay, and to ^p£ati> the litharge and otlrer fcorified mat- 
ters formed in theft operations. 

For this reafon cupeb ought to be ma^e of dry, pMoa^ earths rapable (rf re- 
filling the adion of ftroiig fire, and of flakes. 

The aOies of wood and of bones are the mpft pfOpet earths for cupeb. Theft 
alhes ought to be perftiftly burnt and caldnedf tbtt become white« 

fo that they contain no mor^ inflamm^Ie ptinctple.ii, i^ipli revivify the 

icorified metab, and occafion an ebullition daring cto <^rarion.^ hey ought 
alio to be well lixiviated, and depriv,ed of all ^ne iX!|S|tl^r:,tp. avoid their fufion. 

To form cupels, aihes thus prepared ougbe. tjoVw ml^d.'^fh water into a 
pillc, TO which a proper form b given hy meatb . 

are made into apaftewith fomc beer a finatl quiuui]^ .(^ .c!8y"^b,i^ed, that 
they may be moulded more conveniently. Roafitag made 6f clay are allb 
called by fome artifts cupels \ becauft they have the ft^ foria 4* the refining; 
and eflay cupels, t^re Essay, Plates. ’ 

CCXVII!. CUPELLAl'ION. CiipcQafion Oration by whicb 
gold and filver are refined or eifayed by ftM dppo cupeL. 

■See RtrsKSHo and Kssax. . . , 


CCXPC. 



D. 


CCXIX. TNAMPS. Tifsfc are noKkms and even fatal ^aiflidons or 
,P’ ;/ va^rt, whicK ii^&ft fubierranean plaon, said particularly 
mines, if the air be not fretjuentfy renewed , 

Tl^ inlianeei of fiital accidestts cauit^ by theft vapor* aw too frequent. 
Moft of dieib kill anittials fo fuddenly ^at lio sdftdance can be ^ven. 

Although all ihcft vaptH** produce fitnikr efft&s, and occafi(w(» fudden and 
mortal Suitings «id lyncopes, yet &rae clififtwnices may be obferved in the pro- 
perties and modes of ading of theft vapors in diflferent places. From wliich we 
may pieftmej t’lat thw aie not ail cxaOTy of* the feme nature. 

Softie ^ ih ;<n aie vMifcae, a«d appear m fonn fog : w t^t which is 

found in a tpiarry near to the nunieta! waters of ^rmontj and of which Dr. Scip 
has given a d<rf‘ct^tk>n in the Fhitofophical Trahftdibns. This vapor has a lul- 
phurcoas finell, dettroya inlfeetsv tdrds, and in general all animals which ap- 
proach it, with fympiioiiis ftmilar to thofe which animals fufftr when placed under 
an e^haufted receiver of an air-pump. 

Qthers, though pcefiSSHy invitibic, prodtiefe the fame e6Fe(fts. Stwh are, fays 
^ learned trsmfla*^ trf X«hma#l, thofe which ilTue from a cave in Hungary, 
Situated iftar at ^ fock of Crapack mountains. Theft vapors are lb 

fatftl they kifl.inrdB, nHbale in their ISght tliey approach too near to the mouth 
of the cave, 

Amongft the nbacidiis miaerftl cKhalationS we may alio place thofe which are 
found in the mines of Sil-gcrn, in Poland. Thefe frequently appear in form of 
light 0ock$« thm^ and vftsW, Ufei thofe of fpiders. They arc remarkable for 
pi^^erty cf fiiddeii^ catching fire at the lamps of the miners with a terrible 
mrife and eatplofioo. They inftanuy kill thofe whom they touch. This explo- 
fion is a true fubteraanean thun^. Similar vapors are found in fome mines of 
foffil'Coal. 

Assrfenic is the greotell: poifon of all mineral fubftances, as it is volatile, ana 
abounds in almt^ -all mines, many authors have fuppoftd that damps contained 
fomething arfcnical. Bu* this opinion is fi> fer from being proved# that ftrong 
rea^s induce ti* to believe that they are of a different nature. We are certain, 
and I know ft from my own expyrknee, that a pcrlbn may be a ccnliderable time 
expofed 1® a large qumrity of vapors of arfeaic without fuffering any of the 
^■mptonut occafioned by da<nf», and even without being much incommoded. 
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Secondly, the efFcds produced by ar(cnlc tpAen internally, even in a large quan- 
tity, although temble, und alvvays fatal, are not nearly fo fudden; m tho^ oc- 
calioncd by damps, which inftantaneouily kill. Thirdly, no btilervaiiOn or ex- 
perience have alcertained the arfenical nature of any damps*, and it is even 
dcmonltrablc, that many of thefe noxious mineral vapors arc nothing clfc than vo- 
latile fulphureous acid. * ■ 

Laftly, all thofe which are not evidently volatile fulphureous acid appear to- 
be pure, or ahnoft pure phlogiiton difecgaged from bodies without burning. 
'I'hcy occahon exaflly the fame accidents as exhalations of liver of fulphur, of 
burning coals, and of matters undergoing the putrid or fpirittious fermentations. 
The gicat inllainmability of thefe vapors, when they are confined, and condenfed 
CO a certain degree, fuch as thofe of coal-mines, is a demonilrative proof of this, 
opinion. 

By arc we may pcrfcftly imitate thefe vapors. We knOw that when adds 
diflolve imperfedt metals, they take from them acbnfiderable pact of their in- 
flammable principle. This principle is altnofe totally.'&tfipated in va^po^s during 
thefe folutions j and if the opemtion be m^e in a clofc vc^l, ' when this is un- 
corked, and a hghted candle brought near its mopth, the vapor contained in- 
ilantly catches fire, and occafions an explofion fo mtich more violent as the 
quantity of vapor was greater. This phenomenon . may be chiefly obferml in 
the folution of iron in vitriolic acid diluted with a certain' quantity of water. If 
after this cxpiofion the bottle be jeft open> fuppoling the folution of the metal 
to be continuing, and the flame of a candle applied to the mouth of the con- 
taining vcflelj the phlogifeoa, which is continually ^ifen^aging and forming 
vapurs, but freely and without condenfation, will pontinife to burn in luch a 
manner, that a light-bluifh flame will be.fecn at the mouth of . the veflcl, fuch as 
the flame of phlogifton always is when this is not in an oily flat*, 

Although thefe experiments are generally made by means of a folution of 
flings of iron in vitriolic acid, I doubt not that, by employing pepper manage- 
tticnt, fimilar vapors might be produced from otlicr imperfeift tnetals, efpccially 
iliole which moll eafily part with their pblogiflon when ailTolyed by acids, as tin, 
zinc, and reguius of anriiiiony •, and I doubt not that if t^fe metallic vapors 
were colleiled in a lufficient quantity in a dofe place, where die air, , was . not 
renewed, that they would produce the fame fatal accidents as thefe called 
damps. ' ' , ' . 

Ail thefe co.nfiderations induce us to believe, that mpft of thefe noxious fub- 
terrancan v.ipors arc nothing but phlogillon dileUgaged from certain fubftances, 
p.nd circulating within the earth. It proceeds from bitumens and from fulphur,, 
which undergo diflTerent alterations and dccompofifionsi,, 

AtmoO ail chemills and mecallurgift'! agree in believing,, that minearal exha- 
lations , huributc to the production of metals.. I'his opinion is fo much more 
prcb;d>ic, that, as pMogiltcn is one of the principles! of metals,, (if it be true 
tlKit thtfe mineral exhalations are nothing elfe than phlogiftoni s^nd as tills prin- 
yipic then in (late cdVapcT, and confequehtly much divided, perhaps reduCted 
to its fmaiklt integrant pricks, it Ls tlicn in ifs moil favorable ftate ipr copir 
binarion; it is thercfoie probable, that when thefe exhalations meet ea>^dilpPwd 
to SL' eive them, they cornijjue avjre or lefs intinaatcly with thefe earths, ac- 
cording. 
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coafiiig to their nature. Perhaps this is the chief operation of the grand myftciy 
of metallifation. Metals and Piii.pGisTQN. 

CCXX, I) 6 C A: N T A T 10 JST* By this word is meant the icpai^aiing 
of a clear liquor from a fediment, by pouring it gently^ 

CCXXL DECOCTION* I his word is applied to Jfiffnify either ihi 
adlion of boiling a fubftance in water, or the water itlelf in whidx the fubftance 
has been boiled. 

Decoilion is only applicable to matters containing Ibme principles folubic in 
water ; fucb, particularly, are v^etable and aijimal matters ; and this optratioit 
is rather ufcd for the purpOles ofmcdicijnic than of chemidry. 

It is nevertheleJs very nectary to know well the nature and principles of 
fubftanccs fubjecicd to dccoftion^ that it may be properly managed, and that 
the principles with which the water becomips impregnated may be knowii. 

Thele principles muft evidently be fpeh as are npt fufiiciently volatile to rif: 
with the heat of boiling water,, if the decof&n fi^all be long continued. 

Hence it follows, tlut, plants, of dther matters containing volatile principles, 
cannot be proper fubjeds of decoftioh, when thefc principles are required. In 
this cafe the matters may be infuled with water in dole vefiels without heat, or 
with a heat leis than that of bouing water. 

(m) The damps or vapors mentioned in : veicing fubftanccs. See Air (Fxxablf). 
this article are of l^o kind?,, and Like ihefe, they are noxious to animals, ex- 

tinguifh flame, and are heavier than iitmol’’ 
probably, as the btrlicves, pherical air; for they are chiefly placed ar 

the vapors produce|l by the folutiphs of iron, the bottom of the pits in which they arc 
«fnc, tin, arid perhaps of oth^T metaflie found : accordingly, in the cavern nc:ir 
fubftanccs in vitriolic arid marine adds. ^Sit Pyrmont, mentioned in the text, a man may 
Air (Fixable). This vapor is chiefly ftand upright without any other inconvo- 
found in coal mine^, and fometimes in lead nience than an uncommon heat of his lowiis 
mines^ as in thofe of Afcridip hills. , Like extremities, but he cannot without danger 
the inflammable vapor of mcuU.ic folutions, keep bis head bent down. The Tymploms 
it is lighter than atm^fpherical air, and cojK attending perfons expofed to fuch vapors 
fequently floats chidfly the roofs of fiiew fufficicntly that they are not noxioui: 
mines : mirw^fs, th^Vefore, when it is acci- merely by interception of common air, but 
dentally iriflam^, or when tbt^ purpofely fet by feme quality which al mgft inftantiy af- 
fire to it, to deftrojr ft, lie flat on the ground, feifts and deftroys the powers of animal life, 
and thus cfcape burning. l*bis inflamn^able Some perfons digging in a cellar m Paris 
vapor may perhaps he produced by the de* were found, dead, iliff as ftatucs, wdth open 
compofitioiiof pyrjtous ruatterf, with which . eyes, and ttandlng in the pofture of digging, 
fnoft mines, cfpectally coal mines, abound. At Chartres, in France, a perfon 
In this dccomjMafitiOii of pyrites eiji poled to down into a cellar into wditch a baker had 
air andmoiflurre, the vitriolic acid of , the fuil- been ufed to th tow hot embers from hisovei , 
phur attacks arid diiiblves this iron,, while w-as inltantly killed; and when liis body was 
the ■ inflammable prmriiji^c of the fulphur is opirntd, hts lungs were found fpotted with 
> difengaged> and forms. this vapoi;., black marks; his inteflincs fvix>in,, red and 

The unirjjiat^mabig of .miiiejf ?nd inflamed; atid the mufdcs of h!s lcg$, 

j^bteiraneariTl^^^V®*^ ri^fous thighs, and arms, feumed to be fep^mted 

thari the formal*. ' TSe^ feem fo be fimilar from each other and from the aetjaerrit part^. 
to the irriiriHaminablc 'vapors produced' by Bemar/s DifL d^Hi^ftorre NtUHTtfUe^ at //■<* 
khc corriboftioriv of inflammable "bodiciTi as Exhalajson. 

ch;Ucoal> asid by fetmeuting and 
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But on flic contrary, when it is hot intended to preferve the volatile jpiartjj or 
v^hen the matters contain none that are volatile, tlicn dccodion may be em'ploy- 
-cv]. It even becomes neceflary when the matters to be treated are folid, and of 
a compaft and dofe texture j becaufe then the water could not extraft its prin- 
ciples without a boiling heat. 

Moft loft animal matters, as fleffi, tendons, may be boiled conve- 

niently in water; becaufe they contain no principle volatile with a boiling heat. 
Water extra^s from* them nothing but a gelatinous fubftance, and Ibme oi!v 
parts which Boat on the furfree of* the water. 

Decoction is the only method by which all the ^ktihidus fubHanee of tb.s 
foJid parts of animals, -as bones and horns, can beextrafted. 

All vegetable matters which are inodorous, and particularly thbfe which arc 
hard, as loots, barks, are generally boiled when an extraflion of ' dieir prin- 
t iples by water is required. 

However, many of thefe fubftances ought not to be boiled ; th<^e particii* 
Jaily, the principles of which, When cxtraftwl by watejr, foffer fomc chart^ by a 
continued heat. Peruvian bark, fcr inftahee, which is inodorous, add contains 
nothing volatile, frems capable of being treated without any inconvenience by 
boiling ; neverthekfs, Mr. Beaumc obfcires, in his Etements Pharmacy, that 
the infulion of this bark made without heat teally contains more of its principles 
tlian the decofrion. The caufc of this is, that water extra&s from bark not 
only the fubftances of which it is naturally 4 metiftruum, fuch as the gummy 
and extradive matters, but alfo a confidwabl^ Cldahtity of reftnous fubftance, 
which keeps wcU diflblved in tlie water by means of the fomief matters, till it 
is expofed to heat, and then it immediately feparates and precipitates. 

Many oilier vegetable matters exhibit tlie lame phenomenon ; therefore a ge- 
neral rule may be efrabliibed, that decodion ought not to be employed but 
when ablblutely neceffaiy, that is, when the lame piioc^les or the lime quan- 
rlties of thele principles cannot be obtained by an inwftun, atid thr.t with- 
out heat, if it can be to done, confidering that the proximate principles of 
vege tables ai'e generally fo delicate, and fo I'ulceptible of change arid decompo- 
1111011, thiu frequently the moft gentle heat changes mdcb their nature and pVo- 
pei.ies. Extracts. 

CCXXII. D E C O M P O S I T I O N a/ B O P I E S. The chcmicil 
decompoTuion of bodies coofirts in the diiunkm and leparation of their prin- 
ciples and conftituent parts. 

I'his decompofition ought neccflarily to be diftinguiflied from a mar me- 
chanical divifioi'., as the following refledions will fbew. 

All bodies in general, or portions of any matter, piay be conlidcred as comi- 
poled of par^s frparable from each other. 

We cai ;.ot, for inftance, conceive an atom of imtter fo rmal!, bur that this 
atom raa^ be confidered as divifible into parts ftilt lltxfHib-' ; and this Uodbukr- 
edly lus given tlje idea of the infinite divifibility of ffiatta-, a which we 

do liot mean to exatnine here* becaufe it does not bSoag to cheiiiiftry ; befidcs 
that, it is like all thole in which the cohfideration of iimmiy is cdnccrtied^ thiit 
is, an abliirdity J'eems to be joined witli evidence. ' ‘ 

As ciic.r.iftry is a fcicncc fold/ found^ on experience, we (hall coniitje our^ 
reives rn what experience teaches concerning the uivifibility of bodies. 

But 
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dut me arc certain tliat bodies may be very foon reduced to fo /m«n parts 
that wc cannot further diyid^ them, from tlic deficiency of our ilnles and or our 
Mkftrumcnts. ' t 

One thkig is sery Remarkable in this divifion, called mechanical^ becaufe it 
is perfijraica by cutdng or bruifing inftruments j this is, that hov ever lira 1 
the parts be. into wlucjh it i!e4uc£s bodies, thefe parts are always entirely of the 
iame nature, as the body fto«a which thefe parts were taken. Thefe fmaU 
parts. of bodies are called their integrant parts. Tims, for exanipJe, the I'mallriV. 
atoms into which iron^ fait, refin, or other (bbftahce, can be mechanically dj- 
ridedk have all jthe ia^ properties, excepting quantity,, which the mils hai 
befitfe the divifion.. 

Hence we ought to. cOttcKide, that this mechanical divifion cannot (eparate 
bodies into homogei^ous pons, or parts of the fame nature : aitd if we h.id 
no odter method of dividing bodies, the compounds wouhi alw ays remain iuch :<.s 
nature oilers to us, without caufing any other change than a diminution of 
quandty;. . * . 

The fiune thiag wonkil happen, if all natural bodies were equally fimple, 
or equally compounded. But 4l chemical experiments ihew, that in thts relix‘(it 
there is a ve^ great divedity. 

Some bodies ate fis Jfimple that no change can produced itptm them by 
•ny efibtt of arc. Theie are called by chenii^ elemetits, or primitive pnn>.:i-' 
pies. But tbde fimpler. bodii^s, the parts of which are evidently more fmall 
and fine than thtde 4^ Indies become in the hands of cbeniiih 

wftmmen;cs capable of efividmg th^ mter ihuch fbrther than can be done 
by mechdhical mfirmnenesv Tlieie fimpte bodies are capable of dividing 
molecules, which would be fiili impmceptible by our lenihs, akhoiisgh they 
were much larger than they are when they have tmdergone this invifiblc divi- 
fion. . ’ 

To ifittfirate this by /n example us fuppofe a metallic mals cotppoied 
of mercury and gpld, in fuch proportion that no mercury can be forced out 
fimm the mafi by exprefiion* which is a mechanical method. I fay then, ih.ae 
the mechanical .dhdficm ' Whk^ be made of this compound, would only 
ieparace k into finaller and finalkr molecules, each of which would be. of the 
Ikme nature as the origbed mals, tlut is to fay,, compo&d of an equal propcM-' 
sionof me-cuiy and g^w 

If indeed we had mlltunaents and &ni«s fuiBciently fine, we might at kngth 
eome to molecules, each of which would be compofed of one atom mer* 
cury and gold, which by one divifion more would be ftpa^rated ihfio two atoms, 
one of each of two metals diftinfl^r. Thus we m^ht obtain the mercury 
and the gold feparately, and coni^uently efFcfl a decompofidbn of the com- 
pound limfiance fub^i^ed ^ this mechanical divifion : hut the impofiShllity of 
inch a divifion is iulBQeiidy danonftrated. 

Tef what medumkal infit^ents cannot do, fire, which is one of ihofe fitnple 
bodies we have mentioned, is c|mab}e of performing; The primary parts of 
this elenjent, much fijtier than thoie of gold or of merciay, become in the hands 
of chemifts inilrumehts Inconcdvaibly fine, which efFcift a fcparation of rper- 
cucy gold, confcqucntly reduce, to its elements or principles the com- 
pound 
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pound which has tsecn fubje£ted to their aftion, and thus analyfc or chemically 
ceconipol'e it. iiV<f Analysis. 

CCXXIII. DECREPITATION. By decrepitation is meant the 
cjuick jfcpafation of the parts of a body, occafioned by a Itrong heat, and ac- 
companied -with noife and crackling. This is molt frequently produced 

by water contained betwixt the parts of a decrepitayng body, when thele parrs 
have a certain degree of adhefion together. This wat^r being quickly reduced 
into vapors by the heat liiddenly applied to it, rardies and buffls with noife the 
parts which comprefs it. 

'I'he bodies moft fubjeft to decrepitation are certain falts, luch as cemmn fait, 
vitriolated tartar, nitre of lead, the decr^itation of all which proceeds from the 
-water of their cryttallization, f/4y.r which are not perfeftly dry, and flints. 

CCXXIV. D E L F W A R E. This is a kind of pottery of baited earth, 
covered -with an enamel or white glazing, which gives it the appearance and 
ncatnefs-of porcelain. 

Some kinds of this enamelled pottery dlflcr much from others, cither In their 
fuftainingfudden heat without breaking, or in the beauty and regularity of their 
forms, ot their enamel, and of the painting with which they are ornamented. 

In general, the firie and beautiful enamelled potteries, which approach the 
neareft to porcelain in external appearance, are at the ame t>m'; 'thofe which 
Icaft refill a brilk fire. Again, thofe which fuftain a fudden h at ..re coarfe, and 
refemble common pottery, 

'I he bafis of this pottery is clay, wluch is to be mixed when too fat wiUi fuch 
a quantity of fand, that the eifth lhall preferve enough of its dudility to be 
worked, moulded, and turned eafily, and yet that its fatnefs fliall be fuffici- 
ently taken from it, that it ihall not crack or Ihiink too mu-.h in drying or in 
baking. 

Veflels formed of this earth' muft be dried very gently to avoid cracking. 
They jire then to be placed in a fiunacc to receive a flight baking, and which 
is only meant to give them a certain confiitence or hardnefs. And, laftly, 
they are to be covered with an enamel or glazing; whk'-. is clone by pouring 
upon the veflels thus prepared, the enamel which has Leen ground very fine 
and diluted with water. 

As veflels on which the enamel is applied are but flightly bal" .-ci, they readily 
imbibe the water in which the enamel is lufpended, and a layer of this enamel 
adheres to their furface. Thefc veflels may then be painted with colors coin- 
pofed of metallic calxes mixed and ground with a mfible glafs. When they 
arc become |x rfeclly dry, they are to be placed in the furnace included in cafes 
of baked earth, called feggart, and expofed to a heat capable of fuflng uniformly 
the enainei which covers them. 

This heat given to ^fe, the enamel being" much ftrongcr than that which 
was apj'lied act ftrft to give fome cortfiftence to the wares is alfo the heat neccl- 
laiv to compleat the baking of it. The furnace and the colors uled for painting 
this ware are the fame M thole employed for porcelain, PdacjELAiN. 

The glazing,' whidt is nothing but White enamel, ought to^he foopakd as 
not to Ihcw the ware under it. 'Many receipts for mtking fuch enatr^is may W 
found in Neri’s Treat'de on the Art of. Making Glafs, wiui Kunjkel's iNotes, and 
in the Encyclopedia, both which books may be confulted on this jlbb|cd. We 

lhall 
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fliall only obferve irt general, that ail tbcfe charnels for delf/ware are ^ihpofed 
of fand Of flihw, vitrifying &}cs, j^abc; of dead, and calx of tin ; and flat the 
fhnd muft'be perfcfidy vitrified fe as. to’ form, a glafs cbnfiderablyfufible. Some- 
what icfs tbi^^h an e^ti^.pait ^aliiatfalf, ,of twihc iti iifcight of calx of lead, 
is requifite to hfFedk fdfcn vlttlfiq^on of ial^r d lie ca|s of not intended 
to be vitrific^ blit to j^ve dpake ccdor to i and one part of it 

is to b^^died to three of 'fpi#' pints of all the ©thhr' ihgfcdl«dts taken to- 

gCthCf.^ \ ■ .r ^ ^ ' 

From thefe genor^, !prla<:iple 6 iiivari 9 «s ,:«nahwls. n^y fwit the dif- 
ferent kinds of eartii's to wJiiOh thegr afe to'be ap^ied^ . 

To make ffds €iwuneT,^;iead^find -jtm fog4^^ 'Wth a fire, 

and the fand if allb ^ be'ttiiidd inti) thh ,&lc or tdhes/ :The v/ho!c 

is then to be weU miked ^yd groundid^jt^fi 

under the furnaeij^ y^herfc.' it is mekedi , and vitrified the 

war . Then ir is. to ^ appked a^ we payc'direi^ed. Sei 

'Clay, PoTxiR.y,''I!QiiCEWNai<4^f^ ViTa*fiidATi,<w.'.', 
eeXXV. D ELI (^tr'KTC'LNXiL; ' 
cence th? property v.-i.>'h certain bodtn. hatv -to iittt^aft‘ tpoi^^ die air, 

-and of becc.'iiii^' r'.creby liquid. ' ' y*' ..’; ■■, . 

This property i.j n^ver found jhiit in or ip piattors conUining 

them. It is caufed by the gieat.aSdity yii^ch 

water. Hence, the more iimple thelfe ; plfo they 
are dbltnucfcenr. , -ici^s,- which, are 
the mofl. unipje o.' faUncL iMbfiaiirijik^." ^ itp^ Mineral 

acids are fo deliqutfcent 

•they are already nuxed 'widi a 'fiifecient yjdahfity^ ot water to wi fiuid,,’ IKor 
this purpolb it is fufficionc thk they ohiy H;^ concentrated to a, certain de- 


Many neiitrai! falts Vc dcfiq'jefccnt, ^efiy tlmie whciTe bam.^are. non.l^^^ 
dTubftanccs. Their "arids are |iut imperfc^ly.iatttrated V'.and aii^oi^.tj!iey do 
-not give the fame rja'ks of aadity as .when iejuite dlf^nga^, they may te.cipn- 
fidered as ftill poheffi.*g enough of tfieif afliyity to exerci% it ori the moifiure 
of the circii.,i,’.mbif ’it- a*'. This p.ovcs, that the ,acids di^iqnefcenc 

•falts are in an intermediate Ifatc betv 'xt.,thai, of and 

that of one perfectly .j^f^t^d-aiid comb' s'-:.:;’ . 

All the phenomena VkicK lalts ipjrefent n^ivw tfo th4ir^4^ are 


■fo many proofs of ; whaY,:w 5 r:ihaw ' ‘ - >'■ 

'■ Salts formed by vitriolic or-mc- 
talhc''fubfboces,''afc'nOt.acll4i|«oe^tj's^|^)^'«h^;kiP-'‘:li^,it^^ al!, 

•and which, '-whcd 


•But 'Its ^klfor'flb'ci^h IS '#h|eidf>its.T<^^ complete and-'intiinate 








* ‘ ■■ '1 'w ^ 'Si '''j ' ^ ■ '1* ■' ■' ■ ^ai 

.tb(^''bhi^^^^.fi^P'lintimatd^ and 'completely with'thcfo latter metals. 


teSi 


!a-.as.,tol|forp|„'neutral falls; wliiisli' are 


'■' 4^,iy^'-iaOids .form 
p^: phd^ ialte .w^ich aib. not deFoueicent^ be< 
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Singular phenooreoji art prefentcd by ve^ta^le acnla eelativtly to the deli^ 
queftence of^ the neutral falts formed by them. The acid pf vinegar United 
with fixed vegeubfe alkali forms a very deliqucfcent fak* called tura feUsia 
tartari. The fame acid fbrtns with cop^r a fdt tliar i$ nut deliqne&entt ae we 
lee in the inftance of ery^als af effpftr. Theie eQSsfte aM dlft£tly contrary to 
thofe proidured by the nitrous and madne acida ^ked with the fatne lUkibmccs ; 
ibr tnefc' acids form with Iked vegetable alkali lohs which afe oot 'delkj^efcenr,. 
and with copjJcr falts which are v«ry deliqucfrcnt. 

The acid of taitarr which when difenga^d la in a eqneruna Hate, and lltr from 
being deliquefcent, lince h is fcaroely tolobic in watpqi fhrhMf Mth kon (aftother 
iubftancc (till ids foluble) a v<^ deliquefcent foluble tartar, kitdwn by ue name 
of tartarifed tinSurt a/ irm. ♦ * ' * 

Many rtifearches and exfierimeitts remain yht tb bo made to eopf^n entirely 
the caules of thefe fingularM^i^s^. But proqaBW' the dellquefce<ice or opppfite 
quality of falts will be found ta depena on the fMe Of their acick’ as we Mve 
already faid. ♦ ' ’ 

1 he fixed vegirtable alkali' is deliqudbent, the mintihil k notr TW diufe of 
this undoubted^ it, that the faline principle of this Ihteer i« ^eOmblMSd fnorc 
intimately, or with a meater'quaimity of matinlr not 'riian tW of the 
^ ^ the&twdallc^ ‘ 


Uquefeent, lince h is fcaroely foluble in fbrhMf'bith kon Canothci 
r (till irfs foluble) a v<^ deliquefcent foluble tartar, kitown by‘the name 


former, as the other pro 
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becomb Jar treatment with 
quicklime deliquefoent. We ean^ exphoa^hefo pneaps^a whhptti fiippofing 
that quicklime takes firom alltalts in ^eral apotthlAofjOily wo^r mattCiv 
which binds and foturates their 'fidine principle, when b''their ipiriiUul Bate. 

The dry extra^fls Of allmoB all* vqgeta^ anattini ettffiy molBen b the ur. 
But they certainly poilkTs this ];»roperty fo much motejinfidenfly, as a gretder 
quantity of earthy or refijjous matiav wkidh W"iAidm dflpt^fed during the 
ev^oration, has been previoufly foparated Stism tkSpkkmfAmia j|p4 dacoififiohs. 

Before we finifh this article^we ought to tMd Ibi^, bodies'which 


aie not deliquefoene atfiwEl: motlhira fspm 

that is, if they be fidine or foluble in watbv iThk i 

much colder tnan the air to whkli they are expofod. '' 

the moilture contained in the air being always Hb.fl 

pors, is condenfed by theeold of tfab bodkxjt tMHaib'i 

I'his dBh& is vury difierent fronp a true 

taken notice tb prevent miBms In ! 

i.afily, we muft lemiuky that fome bpdk4 ip| hi^ 
pofed to thcak, may reimriri appatentay 
difpofiticn of , delbuefomc bodlsiN 
ambirn' .ijf."'’$udbi fof ipfoiHicei it 
equal weight of moiBuribs^ ittritk, hO^ithtk^ 
pcar.in<!e, This pfoipcedis num* ihd mteat ^Uadtib' 
t!\oie parts of tM 011X04 whknm#^ 

tent, although, in iaa,.tn^ iwf«^ ktfoni^ Bri 


kven*ttbmn»a liquid, 
di of ktibnfible va^ 
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VtVM ThkjW^ 
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^Ir, III tills fcnfc they &y the dlfliquiuot of a fajt, of fait of tartat; for jin- 
fiamcfr. 1 his word is alfo freduonj^y u^d inllcad of doliquefeetice. Thvfs we 


r.J^iL *' * 


<wkm M» j, 

fc3(xym. 


MSdAit t 


ration oy won 
princiMllyefd 
conceMns!tnpin« 


or dij^UStion^ PeithHqgtwtioo » alio callrd 
conce|utns!tnpin« nOrfiiAdiMSy f btia'i^ds tht {tibje& iiar CoMcsN'raAitoNv 
QpX^lt Id UFoif 4lf^p % the word S*t^m ohemifts un 
derftind(4h/)ip^^ ttude by tho ioddeo of fouie com- 




^|^S(|^ and/w- 

Cinde of mt^ esiidt^v^ llw word itmatm’ 
j^iiMidon of the actd qr ehta felt with bodit . 
!i|ti«M;ty^veA to thoii! t^aminatlons of mtroui. 
(Hth exlMmptv, ffttu tdoe s$ fiud to detonate 
oieiiajUi aimot^ m the ordijnary method of 

!- j.».Z.tLE- i_j -Jml i*.rii -.r 


nii^^iinm of ^ r 
medlecejly 

when 4« eei4 ^ p 
By two tTieth&di 
method 1$ by s^h 
mahuig the aciu Itu 

, *\ 

Ai»^ tfisoeiB>xy 
of thoie eknuoS^ 
deoxtoe em ob^ wu 
t^h ah|^$^!l^ 
Oil^the othsa^ ip« 
witbout any irijtiiin 
eieqi^ hat ha kl^i 
and iieqem aOtow^ 

by 0 Iteal fvd& 




ich i« igaiced, or 


IW^ ito 

efvff»a 


ew#W!] 


the eypmibl 
^Ctyiswi ^gf 


S Sm^ miiher |oi ack}» be itidamed. The firft 

plyhig it to a n4*»ot combuliible body % and the iecond is by 
ittelf redehoty ahd ajipiying; a cotnbyjEbbk body to it in that 

ts diet nttie ciumot detonate without the concurrence 

B i nwy be made red-Isot^ oi of any 

nflan]biMmon» ptovlded it does not 

i a combudibie body aqiplled to it 
ihe Hakre nqed mdy w aoc ruili> 
*i|{!$4Mid to it. Ideflrs. Macquer 
an eKperiment which dearly 
uqiblb, ^ then completely fufed 
bl a bh#^ c 04 1$ l^dwn into this 
tie«<ij|b« mny b« mielted wtdi a de> 
i^b<^ble bodies i and this degrte 

|ira |0 Itf khxSied^ or not kindled* 
1^0 e<M|l born raP‘<ily« The fenie 
[i^ COW. 'm inSsttMtMiiion Ufts 


now. 7«is inlkttMtMH5on Ufts 
I ai*f jackT nernnuns in tho nitre. Dorinpi 
) 'but fmoke contmos no acid* as 


WJifc 


i!| tr^ in ckw vt^ls fuffictemly proves. Ste 


When 
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When all the nitrous acid is thus burnt* and no longer any inflammation is cx- 
ctted*although more coals are added, if v^e examine what remains in the crilcible, 
we lhall find that ft ts the fixed alkah which was the bafls of the nitre. This 
alkali ia called or Sec mrdt^ and Ai.xm.i (Fixjbn 

VrOlTABUB). , 

The detonation may be rendered more eafy jwjd^fofden l»y making the nitre 
touch the inflammable matter in a greater number of p-ftts i fb that when thd’e 
two fubllanccs are divided into very minute puts* which are well mixed and in- 
terpofed betwixt each other* the detonation is almoli: infiautaneous* and is as 
fttong as it can be made, wh|en the lublbnccs are <hus {irtpami* f^iey mav 
be at once inflamed by a fmall ipark of ignited matter ^ bccaiiie the ignii;jon is 
very quickly and almoft inftantatfeoufly communtMitcd by Imall internals. From 
the accurate tnbttute of the two detoqatmg ibbftances prQcct,'ds tlie gytat fierce and 
violence of ^un-pmdt^. St 0 Ppwosa (Gtw), 4 f * 

Hence we may learn to aydw «he ytelence of detonatioaa in chemical opera- 
tions, by mixing very imperfefijly ibt; nitre wHh theopmbutl^bte fubftances. 

Let us nr>w confidcr whet letTcs in thd detonation ofqlltre, Mr. Macquer, 
in his Klemenws of Chemiflry* conjeCTw»iv». rhat the detonation of nitre, sWhich is, 
properly foeaking, the inflammation pf the hitroos a6d, dannot take plate* un- 
ids a combination be pi;«nooi)y lbr|^ betwhet, this ai^fd and tho pfaldg;tfion of 
the combullible fubftance oiiM fqr the detonation \ dtat this combination is en- 
tirely fimilar to that of vicrioMc add with phlog^ftOft “'when fubhut is formed •, 
and diat* in the prefetit infianee* ia prpidfieed a .but that this 

fulphur (s infinibly more coiubwttible than* the dtdolfts'Tulphor, filf a reafon wc 
(hall foon fee, arfd even fo eombufbbk* that it canq^t on ihliaot without 
being entirely burnt » hence it is iaflamcd wHh extrome^lj^idity and violence as 
loon as It is formed. . * 


The mofbeifentUl eircumdaqces.at^dingtlie dctohtidon of nitre concur in 
rendering this opinion prabable* that |s* tO e%bSim therprtdknitiaay exigence of 
this nitrous fulphur. * , ,, 

Firif, vitriolic fulphur cannot be formed bfi' vitiioBfe iidd,ijifai^ffied\Witb a 
fixed alkali, unkfs^his acid be deprived of all the wAllM' to ilS' 


ialinc elTence, and in a dry flate, whefl it is applied tO<piglgilbd« 

In the fefiond place* to effect this combination* a 'kqflf equalko that 

of Ignition mufl be applied. \ *A 

"a *■ f . . a V eo iSi _ > .w * t . . . * 1 >, J • a* . * * a 


mation of fulidiar* it muff be firit decomjy^jw^ th# fbMjj.of 

coal, b-"!* m the fulphur caiT be produCeds 

rifely .'te fiime cooditiohs wHich arenec«fliify'»w 

finn the acid of nitre caimoe detofu^^unleff tt qO^kiNd* 

df j. uved of all the wateM«|i«wlbUnd)^ m Its MiM.iPimi. ^ * 1 ' ‘ * 


wish any 
ffhd di. 


in ^ fccond-'pk^^ wish «iy 

mattet Which is in an d^y ffatea^lsr if pitett in^a WcutCii^ qqd dl, 

rcfin, far, or other inflammable irtaitet of this'hJim w added *0 iCho dKtond- 
tion will happen while the infiamtpable matter twnains ip i« o2hr fwfet.or till it 
be burnt* decompofed* andreducdl to a coaU then the demnaiWCdbatri^ 

and. 






































or better, the propeysf of ma^taining combuftion. Tbc name muing irom 
nitre when made to detonate fo fiowiy that it can beobferved, feems tO jjjroyc 
what wc have advanced ^n the fubjed: j for it has, as we have laid, all the aj^ 
pearance .of the flame of U body excited ftrongly by a.blaft ilTuing from its bvim 
centre, (n) ■ :■ y ' 

Nitre dci^natei with folphuc, and with thbfe metajlHc^ 
gifton of Whi^ b lb* dii|>olTO that k^n eafdy^^fe i are frOti* tin, xJhc, 
and others of tMsS hatofe. . This* detonatbn has nothing mufl hap- 
pen noc oniy frona tbe xombtrf^ility of the phlogiifert;^^^ Imt 

hUo bebaufc thb phiogilfcon is in the ftate of oah 

cerning the deionattiori of flitre hy coals, is applicable fo tholb;^ . 

treated! However, attention be ^veh Up bthef p*^<dplfi.pf thefe fob- 

Ibnce-s, and to the greater Of oerniboflibUity of 

'their phlt^iflon. ' ' 

CCXXXI. -'tt'-E W-*': ‘Fwm|lfly'thbnll&w;sras,.givich^]PO''thc:ph^ 
firft, in the diftUlatioh of levbi«l|rubi^nces. ^ 

cf heney^ were '’^teiqr .■Ugoors;^'whi6h 'hife;;'lfft;^ '.whejS|^,th^^ 
diftilU'd. ■ "'Vi *■■"»■ ' -y.i' ■ ' . 0‘'^f ■' '7^':)- 

CCXXXn. ■ 'ClT A :M;- w N'jp* 'T^iatnt^nSs’ ; ' flpnes ;.of .the ' '-vittifiabte 
kind, whieh are ^and 'Sia^raUir!cry||^ nbMy.itel^rock^ryft^^^^ Ibrm 
of ftx-flded prifms, each cxtrei^y bf whfeh>^^ flCj^inap^ by a JjyMhiid 
fix .fldes. : -Some' dianrtonds, ■ 

Diamonds nre the niofl 6eat|t|lblaeid thietle^ 

of diffbfent xplors, par'tib.olady'Telhj^.it' bo| , 

and amongft thefe, the y#itett and'^ft No 

fione is-harder .thin'thc.diainOn'd‘;,t 


ifpfhsttit retjiiife« 


it has all the properties of ykrifiwle j 

' t ' • ( •' ' /TiWm. 

more fire, 
of the : 

: (nj The 'explpfion. df nitre •dcflai*a6c|!: 
with inHammable {ujbfiauces.is.caufedhyah.. haa!^!j;nifbih;|(l^>Mrith^ 
tigilic fluid',' which Is pr»d««^ 
iiipc and thefe fubftances, hy daflagwtiplj* <» 

This fluid Ts net the Wattrkof the nitre^t^-.'. 
lied and corttferted Jpfo air j foy jtK« wat«l?|^ 
the nitre is-oSly rarcfied.W'thshsat'.pf 'jtw,..'5R4^i 
deflagration, and is Sfier^ds «by'xbl|^d^‘V‘'-. ' 
denfeJ, ..form'mg. saCi'Watej: 

•nitre. See Clyss^s •jj^.'Ni^Ri.' eti 

elaftic fluid piodupeil by , 

'manent, at>fi i^'i'eoailtwfibi!?' .Mlib 
;Mr^ 'Roi'ins IfeujW, 

nicnts, that the,|[ 4 |#-.jkbd®^'i^..HdM'g^ 
ppwder, when 

^ t. ^ ^ ^ ' ''■V >■ i V i& > .X \ 


&fbiibbV'ft,6ne5s,**Thcy are 
E yhe^^.white. 


•f AYS 




■to that of theigpo 
and reduced to the h^t'of 
.was capable of fufiaming-a prt^ 

244 times the preflirre of tte S!im<»|mo 
.and that the clafltc force of thenild wasK 


'W2t9' 

' ' 

,bwt>ifhei;4'V'' aeel4.snts-- 


'iSnidered 

E#f..iptpldl|^n,i'bfruf. 
.Ma^^Sb ,a. thcHifand 


..^.v 

ig,ai9B. 

rth», 
.iwpd- 
'oenrll.- 




tuue. 


^ jybrto'tt'Wr' b} 
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ccxxxnr d i a p h o r e t,; q antimony. This is a 

tvhitc calx of antimony, tnade bj' calfintog antimony with thrice its qoijntity of 
nirrc. See AntimOn.-si,; ' 

CCXXXIV. D I G E S T I O N., 'Di|el4on -is an operation which <on- 
fllls in cxpofihg bodies to a . gentle heat, in pfpper veflels,, and during a cer- 
tain tinje+ „> , ■ , -y 

This operation is verj^ ufefol'tO;fay](^, the a^iqn . inf certain fubHances upon 
each other ; for dry \fixed alkali upon Verified 

fpirit of .winfei 'Whfcn 't'he(^;^;^. f<lb^)^^fe%,a.ije^dige0;ed;■t'!^^ ip' a tiuLr.>rs, 
■with a gentle ;ilhnd,^^i|i;‘|fi^^'me;:Xpif»t. wipe acq%es a ycHowjreddilh color, 

and analka^iit^ bailed nlki^ne phtin^urt of. /alt of 

tartar^ ' The ’fpitifr^w^ld riot'fowvil 

acqnirc't^fe'i|^,aUil|s;:;|t|'a'’^qi|i^r'4pd'^^ ,, 

attruiem. hft its Ajrface ; foott after- 

lamina; or piatea, and .^pha^y Itares j wirds it hutft into pieces, ^wjiich were dif-^ 
fotne and,ihp,"fmali fragment which re-* , 

find that they may W p'^flnt^ iiSiUen thorii rnaincd whs eapAble of crutlicd into * 
eafiiy in one. than iit\.ai>y .dither djpi^t^ioB. ^ihe powder by the prefiisre of the blade of a 
This ftoiie btfebmes liitfliious ip the daik addition of glaft, flint;., 

exposure during at cerfitlpithnb .ta^^Wie raye ift«tals*‘0f fak prevented 

of the fuiJ 1 .by heating ii;in;va;<^t^lp4,/by\ .,dw . 4*®fwd^^ diamonds, or occafidned 
plnB|^ng i£jiO;.boiliMg'W’^l^.j,^;W en'feb^’ , By- this heat, , ru bias 

It wtth'aipiecb'of''-'giawo^;j5y:\W'^W»lky-afcr'''T4iWds:ie«cn|d faine'bf their fcolor, 

quih;s}a)^:'dte#r^isMi';'p^|lsife'J^.:li8^ t,hf4r'''foip,,and,;WC^ ■ By 

.attraA'e' tKC mbj|p^e-;ldl«I^w ^foui^ siT^rmer degree of 

■black mafttc,- and'!^er,,|.lghi|hisrfb5«.';iT’he'''’Tb,li^*wV0'vi^ tprflDt«;lii7'Even then rubies* 

' author of the'^PixSttottafy^'ra^l " bould itot"'be''made: to' umte.with glafs. ’By- 

arc rdVaiaoty fit the fire,f itmn t»«0''t^yro«^i if^havfhgbden cstpbfed to.tlns^ the furface 
'.Nevwth$|«6s.iie^eri,>nct^ have;,bnpnviTihd<;, . of .tbe'''rttbiie$ which had fuSbred fuhon, loit 
which prow, fukf'biamij^ds ’Ir® 'Capable^ .^•i%ph .of dtdir. q%iml'’'Mrdiwf»^ apd were 
■being diffipapt^ .npp'jijuljfr' 'by. ^the' ’'Cblledltii ^ ' nearly .as foff .ay, hiyaal'. But their internal 
<heat;of th«.=)6d,h;'i^i:hllSaj'hyrthb''b?a|'j.bf *'■'' parts,’.'’*^^ hot bec.n;(uf^, retained 

theit ystf|rts.{s/Ttner8ld8 iby.tbis heat we're 
c%w, „Jt:ciideft'd'',;iWbil|d, 'or' of' Various cblore, and 

forty frtt^W'ww’ -were’ fuifed. They were 
■of :f»tmd.-;^,h^v®'loft,’p^^ weight, and 

In hard ah4'’jjd,ttle. 

■ by, 'order of 

meats i’dit»dc’bW;prct3i&'f,'':||M(bii£%f!’Oc|»^i^c#e'|^ih|>eroiH'T^ 'on 'prtsclous ftones, 

tbe'ilG&hh3'',12^keW''’.’r<^<Siit|^v^^fe®^u|i^;.>S^ .Bad,)', "that diamonds were 

Ing. 'expofed in 

thirds vibleht hnt-of a‘'futnace during 

whiChv1W'fl|iiM''«P*b'i|^ hobfa,V Wh}l«'r>ib'i^^ -by the fame 

thelb’’ altered, .m we'i^t,.. cokit;, or 

'W®n^.n«>t»'id'tdtad^hy’lfepir?^.|j^ ) '-£^ expofing' diaitn:>nah..'d{Uring two 

the pther :predpttif tihiM!,...th«' -altetaitions pro- 

ob&iryed.,' ’’.jnrll, 
then tht^.'.'wbfh jplit 

graine'^' ^h$ l.aftlyi..t6mBy';dlflipa.ted. 

left its ethenddh 'Were' fufed. See 

.''f E''.e , .'■ ' Digeftion 
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Digcftioft is alio ufed to foften and open certain bodies dcfigned to undergo 
furthe operations, or to excite in them a certain degree of fermentayon, 
CCXXXV. DISTILLATION. Diftiflation is an operation by 
which the fluid and volatile principles of bodies may be feparated and coUecW 
With a convenient degree of near. 

If compounds- containing volatile and fixed princt|>le|, be expofed to fire, the 
fbrm’er being rarefied by heat will endeavor to /eparate themfelves from the 
latter y an^ if the effort which they make for thispurpoTe be iliperior to thcco- 
hefion which they have with the fixed principles, a reparation wiU happen, and 
they wilTbe diflipated in ftatc c^.vapon v. ^ . .. 

The difierertt fixity and volatility, which, the feyeral principles of alm*^ every 
comj)OUnd body have, tlarnifhes; a very extenfive mletnod of leparating and ob- 
taining their principles. This chemifts effcfl: bf diftilktion.; 

Diftillation requires an app^atus vefleisTmted ;to the nature., of. rite fub- 
ftances to be treated, and of the principks to be obtained.. , . ;v ', . 

, If the fubftanCe to be diftilled- be very cqmpou rid, very .fiiftcptiSld of alter- 
ation by heat, ^d conuinlng very volatile prihciplesi fu^vas Oaoli rid^ 

'plant.s, fpirituousf -liquors, -and dthei^ of this nature, ?a veffei.muft be ufed 
called in aiem^iCi which muft alfo be .ptowded withiia watcr-bariu See 
Attwai'c. ■ 

As in the diftillation made rWiih -ah alembic )the i^apors. rife v^rtie^Iy, and 
are condenfed in the upper pari: of, the v^flel called itsif^r/a^j3r iv<?/^, ; this me- 
thod of diftillation has be<en gaHw ■ By toethod' may ^ diA 

tilled aft matters Volatile enough to ri#e with adegjPob qfhc)lt;|tofcexu that 
of boiling Water: Tuch'kre "the ijf ar4e»t. and ail 

When compound bodied ate tobe d^fialled, the bnqftrvolhtijte pam of.%^ 
require a heat fu{krior to thatof bt^ting water, be- 

caufc thefe veffeis' may' bei.?ponven^«oy-''pb|iriedie ® 

naked fire, and may be ©’ difj&fed in a;i9rvci;b«^atpi^:fl^i^e, t^^ matter 

which it contains Ihall ,boequ'afi|'yheated;bo aH-.-fideS;''' '}y ... .. , 

The ftiape- of a retort H fucb»: r-'that , prihqpfc)t;'red,«|Sjdl)^.xtho.^^i^ 
cannot iffac but laterally thrbitgh the neefef of tjie ve®!* -^hil^i'is iaoeordfingly 
placed on >ne of its Tides. This (flftiliation dps th^ce;!b,eeh ts^IUid per ktus. 
Retort. ■ , - - v^'.- .o:--'.-'- 

I'his fecond metl)bd"of 
eflential oils., heavy acids, efpeci'idly 
volatile iub,'Unces'-t:"a» for .exampW; 

from arii-snal matters whii^ 'have^ .'i-,, ■ 

A th. .1 kind of diftillation is.called.p^ .y^p. 

ply'inr.'; die heat above ehe..boclies wH'msoc tbe'-’Voibi^'^rts.a'm^o'.M.'^Eri^l^ea j 
and by this' method tfiefc Volatile j^rp. are ■'Ojbitim^.iarcend 
pared for their’ reception;, v 

abfolotely unrteceffary,’ and isf^entirelf^ npg^'aef; ,yvuf ■*', '* 
We mey etifiy cont^'m ps^es Volatife^i^^ are .• 

rendered by a fuftable heat fpecifkallylightifr* ai# 

and would be difilpated,, if they wefo not retained,; and obliged to pafs inta 

■' , ■ .,r .y,-, colder 
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colder places, where they are condenfcd and become liquors, if fuch be the ir 
nature V or elfe they collect in I'mall folid: particles called flo'jsersj and in rhis 
cafe the operation changes its name, and is called fUaimatioit. See Subh 

MATION; 

As diftilfetion is always performed inclofe smffels, the matters whicb rife are 
excluded from tKe actsefsof sir, which acceleratci- the -afeent of volatile^ bodies, 
fietf AiRk ■ 

Hence difkiKataoni and fublimatiohs, which are,^ properly fpcaklng, only 
evaporations ih clofe y<^el4, ai‘e more difadvahtageous, than evaporations in open 
, air. This is an incohvienicnco; m all cafes where diftillation may ■ be carried on 
very fall: without any accident/* : Stfch, for indance, b the diftillation of water 
alone. Thta ihoonveiiioiicc' may be in a great meafure remedied by introducing 
into the cucurbit h‘ctirr<MdE of air iby^^ mca of a vcndlator, according to a me- 

thod propofed by an £ngli(h ..chemill; to accelerate the ddlHlacion of fea-watcr, 
with a deiign.to obtain by that means frelh water fronm it. 

But in diftiilationsf'bf almoft nil' «ther .fubftanccs, this flownefs occafioned by- 
want of air is: rather -urefu! than 4ifadvant^eobst.becaufe the more (lowly a 
volatile fubf^nce b’ h^arat^ from a fixed fdhftance, the more perfefk is tlie 
reparation/ For this realboi when a dUUliatidn b requrred to be performed ac* 
cording to the rules 0f the aft» it muft .be*fo cdndudfbd that no more heat fliall 
be applied to faife the volafile dbody, than i» necel&iy. Thb management is 
particularly necel&ry*wbeo.there is ndtia grea^ifikeence betwixt the volatility of 
{he principles of che fe®dy diftiied. ^ We>have an evident example of this in all 
* concrete oily rnatter^ii.v'* to leparate the add and .the oil of 

which thefe matc«b cotififi, as have nearly the fiune vdlatiiity, 

they rife together, a-nd.i^ not difunitedr i^ that the compound body paffes in 
diftiUatbn without fufieHii^ any deeckdpofitioA. Butraa. Notwtthuanding 
the tnoft careful naanagetP'eni of moft dilHlliitions, the volatile principles arc 
ieldom detained perfitiiSiiiy frte from the other principle of the compound ; and 
there^e,> hib^'bc fubmitted to new diftiJlaf ions, called rei/i- 

fieatiom. a>"'\ ^ - 

We mayiJwfl that no 

greater heat oughe to be allied, b jufi; neceffary totaife the fubilanccs to 
be difiihetbi and that: the uowneiS df the; is no lefs advantageous than 
the hurjying of it tdoniuch ispre|udicial. / 

■ Theie rble# ftrong ceafons. 

Such b the prevention, of the''btoal^in^::iCEf vefiiids» ^wbich imjuently happens in 
th^.bf ^ab of of earthen fudd^ly dr too firongly 

heated, and nJdft bcitdftlyh«SM whCnsithe vapbrs ftfe/more quickly than they 
can-bc 

Theft*'; are very qlallic and 

• not dafity fmoktng nitrous and ma- 

is. loft., by the 

necClTity of Onfioppiug.-a fmall hok-nradc 

in the’ ballbdn^;i9iii|l^^;M\’^^^^ Htt'-fitch difii^tionsv and-'Whieh might be 

* See pLATts i where the veCeh u(bl in diftilla^ons are reprefented. 

E C 2 , ‘ 
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CCXXXVI. D I T T A N Y c/ C R E T E. (p) 

CCX XXVII. DIVISION. By divi/t«n we ought to underhand that 
reparation which is occafioned in the parts of a body .by help of mechanical 
inliruments. , 

The mechanical divifion of bodies does indeed icparatC'them into ftnaller, 
Jinmogcneous, fimilar parts j but th^ ftfaratidtv primary 

iniegriitu molecules of any body, and , ^onfe^juentty is incajpable of breaking 
wh.at is propejly called their aggregation : alio, no unioh is formed betwixt the 
divided and dividing bodies, in which refpetit divifip?^ cilchtialiy differs from 

folutim. : ' ' ,• , • ' 

Divifion is not properly a chemical operation. It is only employed prepara- 
torily to facilitate other operations, and particularly tblotion,. Fbr this purpefe 
it is very ufetu!, as it encreafes the quantity ctf furfi*ice,' httd ewfequ^^ 
points of contatt of any body. ' . 

Different methods are ufed to divide bodies according to tlirif nature), Thole 
which are.tciiacious a.nd ckftic, as horns and ghms, ,t^uire.4.0 rafped, 

or filed. Metals, bec.iufc of their 'dufli'itj',' r<squb« th^:m^FtrcatmonEi ; but 
as they alb are fufible, they may be, Quiefely and conwniently tedjuftsd into 
grains fmall enough for mofl c^Eat|pns, by pouribg tliem, When melted-, into 


water. . - 

All brittle bodies may be reduccd,.coh,vemfetly^ttitohne pafts by being brunt d 

in a mortar with-a-pefiie*' ■' 'fu. 'r’'. 

Very hard bodies, fuch as glafsi: cryftals, ibifSes^ paroculariy thqfeof the .vv 
trinabk kind, before- they are poptide^-. Odght to be ^ihinged iyhen red-hot 
into water, by which they’ ate l^iciahd craicked, and retoder^ti more cafily pul- 

Bodies of this kind may alfo be ferpifed or grbOnd b^ lrieanibra hard and flat 
ftonc, upon whkh the matter h t,h bb p«ti"and b^fed by^liothcr^hard ftone, 
fo fmall as to- 1^ held and moved uipbn the 

larger ftotic is caHed a frpmvks tt^.kmdiof none ; 

and the operation is called Jhlead pf porplqtyi^f^n, a mill may 

lie ufed, compofed of a Wd gilt i^n/|tn®ti^r,ftone oi 

the lame kind, which riiuft be jf^ed : in t-ie upper gr«o.ye» or. chan- 
nel, through whkhthe inatier to- be ground Ipb^anre 

may be more qoipkly reduced 

thefe mills cao/bi^rfiy 'employed, ipatter, -as foi 
manufaftoric' of pOttery -anti porcelain.- 

Thefe methods of inechanic^lly dividing with'fomfe prac- 

tical inconvenjfences..5. th® moib;c0n^d®^bfe:®.-a%Ks%#<, qt th< 

diviefm- inftrOmenis afe»ays-l^d5k,bflri'':-»i^'^«ed.^h)thc'fl^^ di 

fp } DitVanv />yCaE-lk'. ■--Sixteen 

' f.-f the lewvs of W-th 


obtslined with rwatejr two dr&s sfii^ a fcruplo ^iltw 

ofextraaj and from the fym qiijntity;. W 
With ipitU.of wincj he obuinc^d a dram\and 
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vidcd. This may greatly affeft the operations. For inftancc, inflrumcnts of 
iron and copper ftirnifli coloring metallic parts, and the latter metal is hurtful 
to health, Forphyry is colored by a rcddifli-brown matter, wliich injures the 
color of cryftal-glaffes, enamels, and porcelain, made with matters ground upoti 
this Hone. Thele matters, therefore; muft be cleanled after their porphyrifation, 
or eMe no inftmmertts ought to- be employed capable of injuring the intended 
operations. ^ Thu?, for the preparation of all medicines to be taken internally, 
no copper inftruments, as mortars, peftles, ought to be-uledj thole made of 
iron arc preferable j ant^ inftead of porphyrips, mortars, grinding- ftones, and 
foill-ftones, made of haitd white ftoiics, ought to be employed for lub- 
ftances which are to enter into' the compoGtion of enatnels, cryftal-glafs, and 
porcelain, the whiten«fsof which is a-moA neceflarv quality. 

CCXKXVIH. DO'CIMASTIC ART. This name is given to 
the art of efiaying; by pperations in Gnall, the nature and quantity of metallic 
or other matters, which may be ’Obtained .from mineral or other compound 
bodies. The mpft flbportant operations of the docimallic art are found under 
tlie words, REstiNiNbji.Ofc'asi/J^ssAy's of - 

CCXXXlX. X>i® M ,> Thc' upper piece of fdrnaces, anxl particularly of 
portable furnaces, ^ called thd dome. It has the form of a hollow femifpherc 
or fmall dome. ltf"Ofe Is tp form a fpace in the upper part of the furnace,* the 
air bf^idt ji’ continually' eaipeUed ‘by the fire v hence th'C' current of air is confi- 
derably ctipwafcd^ which is qlbUged to enter by the alh*hole, to pafs tlirougli 
thS 'fire, tpfqppiy thb iilape of; the aic thriven from the dome. The form of this 
piece rendefS it proper ro 'reiffed: or reverberate a part of the flame upon the 
nutters whicH%V"e.in the funpee, which has occafioned this kind of furnace to- 
be called a revef%efateiy fttrmce. See Furnace. 
eeXL. DO RON i CU M. (q) 

GCXUI. D R AGON’S B L O O D. (r) 

GCXLSt.^ P U C.T I L I T Y. Puitility is a property pofieffed by ccr- 
tain "conflfts in their yielding to percuflion, prefiure, and 

in rectiivingcHifereftf forms, without, breaking. 

I^his piSiptfty isf- ndi&iin'g elfc than a continued adbepon of the integrant parts 
of itofe bodies whi<^ have tWs property, , alihough tbefe parts change -place ref- 
pe^lJvely to tach bthfcf*. therefore, carmot be du6;Ue, excepting its 
integrhht parts be. of its contiguous parts are forced 
®o fop&‘«le.» others ,f<x that the whole fliall be ftiil.one conti- 
nued fpbftance. \ ■ 

('jyj Dpipidktet'*^. ‘From'bijiSWnces of ir etnits an adU vapor like that of benzoin, 
the dryroots^ic'qhtfined hy^atfer fourteen A iblution, of dragon’s blood in fpirit of 
dramsbf C)£tta^.5 "aiid' froni the .fame qua n- .wine is hfed for fiainiiig marble, to which ic 
' ..gives a «d tinge,, which penetrates moreor 

, jwot is deeply '’according to the. -heat of the 

'.marble during, application, put as it fiireaib 
,■ ' 'Is^aj.j^dilC^red, " at the' fntne time that it,fiRk$.deep}. for hue 

ihwqrOjUSf rjlBd in defigns; the rnarble fljonld be cold. Mr. Du 

watdi^ in.diK-'.ipay fays, that by addfog pitch to this folu 

to both which liquors it' ci^PHiftijeadrs Sired don,, thft color may be rendered deeper, 
color. By fire It is fufible, m|kmm»hle, and ... 

' ■ ■ T!,e 
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The figure of the integrant parts of du(5lilc bodies contributes alfo probably 
to their dudlility : but as we have not any certain knowledge of the form of the 
integrant parts of any body,' we cannot explain duflility mote precifely.and par- 
ticularly. 

vSome bodies are duftik both when they are hot and when they are fold, and 
in all circumftances. Such are metals, and particularly gold and fiber. Other 
bodies are du&ile only wiien they have a certain de^r^ df foeatj 'fijch as wax, 
andfubdancesof the fanie kind, arid glafsf^rj. The degrees of heat requifne to 
render thefe bodies du(aUe vary according, to their diffewrit natures. In ge- 
neral, the heat miift be fucb as to be in a niiddle date bet^ikt Tolidjty arid per- 
fedt fufion or fluidity. As wax, for infibance, is fufible witba very .fmall Jiear, 
it may be rendered dudtik by a ftlll friialler heat j and glafs* which requires a 
moft violent heat to be perfcd&y fufed, cannot acqtiire its greateft dqaiUty 
without being made rcd-hot and alnrioft ready to fufe. Laftlj||^, fome bodies are 
rendered dudtile by the interpofitiori of the parts of a fluid. Such are certain 
earths, and particularly cliys. When thefc e^hs have ab^rbed a fufiicient 
quantity of water to bring them intS a middle (late betwixt liquidity .and foli- 
tiity, that is, to the confifterice of a confidctabl^ 0rm pRfte, they have then ac- 
(juired their greateft dudjtility. . Water has precifely the fame cifedl: upon them 
in this refpedf as fire has upon the other bodies mentioned. 

CCXLUI. D U L C I F I C A; T 1 9. N. ' cauttic and corrofive 

bodies are rendered milder by beirig combined wth ahpthcf fub^a.ri^* am 
faid to be duleified. This term is jnrioft cqmmctnly applied to the produced 
upon mineral acids by their lani^ with fpiric of wine. She Spirits ef Nitre, 

^ SaI-T, fljf VlTRlOX (DutciFfEo). 

CCXLIV. DYING. The art of dying in detracting from va- 
rious fubftances coloring particles, and applying fluffs or other 

mattens intended to be dyed, lb that, they ftiaU ajeffiei^e M a>*ddiimbly as 
poQible. (t) , ‘ ^ 

(ij Lafliy, other bodies,' as fcmfe kinds ceive eftftain dy(».‘''Maify^ eicpcrIffleRts are 
of i’^on, namely, tllofe called by Warkmen ' required tOelueidW* tbefe fubjeps; 
ied-fitcrt^ brafs, and fome other metallic al- Before we , menrion Mr. Heliot^ Theory 
lays, are duAile dnly when cold, and are of Dyings we mtiftobferVe, thatdyers enu- 
brittle when hot. Concerning the dufiWity riicfate ibve cefors which they ca!i, j^iinary, 
of metals, /•« MKTAts. . from the mixtupis of whiyh the, pttot.erilors 

(tj Dyj^N'o. Notwithfuriding the labors are.produce<k Tih*fearf,!bl«er*^» ^kwj 
of Meflfs. Helict, AftruCj Du Fay, JutUcu, ituf-Cohu;, a«d;,.idaiek,. ^..Rre thofis 

arid of Ibmc other authors, by which hiany which can kip, ahd 

^'roceiles .for dying arc aA:ertairi'ed : and' of ceftsih tibiae and ikponacenus iiqtiors 
>iotwithfl ' -.ding the attehlj^ts of Mr. Heilot which wo ui^ of 

lo e.'tpl.i)'! tlic'fe proceftejs,' yet the theory 'Uf- ediortii 

ilyih^., ;.s far from being kti'olwn' or eftablifliedi ' refift rw»to^;!i^ly'a»nteeiv,u 

■W; 'lio not fuffic'ientjy-unddrilarid'the'natufe' the ailiori^ OP' 

41' the colorific particles of dying fnbftUnces j. any llup dim 

nor the aAioii of tht? falts arid Otfirif Watters By the a^eftl|i»^:|Mtrt,cs0I!riw tw flatff {"and 
uifd in moft of the ptbeefics for dutaibie dyes} mat when the wiiw |»a^''.boet^B^^'jdr,y by the 
nor the caulcs of the dilFereiices of the fc- eyapwkridri of dw it 

ycral liu/f; made of wool, filk, cotton, , or rnay again be 4^ired hy/w)>W>rig With wa- 
thrCad, with regard to their aptitude to rc* tcr.uf thescolofmg ftjtbflanee} Which hein:' 

: • . . fojublc. 
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Although the principles of all the mechanical arts have afinglar dependancc 
on chemiltry, as we have endeavoured tofliew in many parts of this wqrkj lew 
of them are fo intimately related to this ftience as the art of dying, all the ope- 
rations of which are fo many chemteal operations! Thefe operations moll be 
deferibed at full 4ength to Ihew all their relations to chemiilry j but thefe de- 


foluble, as it was originally, in water/'tnay 
eafdy be Wjs&eiJ out of the Hyeijl' ; but, 
the anion of thofe, dyp; wnich^ ‘althbiigh 
once dilTolved or, fulpenlded in v^tex, eau'- 
not again,' after they are 'applied to ftnfts, 
be warned out, is not fo ' esft|if^%nida:fto^. 
W e ihall here treat only pf tbht latter, fort, pr 
. good aoU, durable ,dy<^,;^.I5^es of'- different 
c(dbr,s requir«:djffereot ipiaty to 

be dyed ' of a. ipufl: be 

boiled in'wiubr ivkh alum and ttrtar before 
they are di'biped into dying aecdSipns : 
the red Coloring materilis mhi^ 

malt ,giM«-ilar,'alfd 

terials, are httffilflr ,ori;M^wf;i»!f»i>. S®d other 
jtUaw fitmrtt The ’ for.^w dyes i re- 
quire no previous pf|M^tii0h» ^ ^Thcfe bluet, 
dyes ard ma4b\of,'i7f<feej 0h.'tlle‘''|jliiJ(e'fi8Cula''' 

. obtained' ‘ from and' 

WOJibJv , dlBP-ved., a'.’listivlsitsK^iflf fixed - 
. alkali, Or la 

ditiun of fooie green vitfioh Theffuffs in«. 
tended to receive «' v.M a/tr. reoOtse^O pre- 
vious ..pr^aratioh jhut to bO' fosimi^iii-wkrm' 
water. I’hiff dyeji.^ d«<w®Ons of 
uallHkf JltiUi aititr-iarit fit- 

Mcbt vtxi Jautuftru Ta*tifefe no .fid^e or 
other matter fs ad<M« The dfori dyes, which 
are nntt^ Or., decm^onli of jOlSb, tStixed with 
xrwito^ifid^i'iHHiiie’nop^ jaefaration 
ofthtllttff.- 

. Mr. £iie}IoO's l!!lieoi«>of ^yingisi thatthe 
coloring' f&fttCles-:atb'''^ed'’kitbithO'.^ros Of 
ftufis 'cbie%“-by!.'*'^“'l''4sf eryMoIafod t^4.. 
tar, • 

c«ft^ tO'be’Jf^wdAped'by^b'iadidOf nilSica'-'iind ' 
alkaline bow Of 'tar^ uiftbe 'pFO|pls reg^. 
and''y«lloMr%yei^.„tO dkili the' , 

pot*m' employed'' 'ias..|bO, jidihs>!dyis*'\nod<tn’' ' 
the nnta , 

lored dyp - "'Hefjafipo^'mat 
ftuff ' SB«''dldkiifo»ah|d^iMn^ 

' -iratofy' .ftpd % .. 

to^-fdcksKc tlM botorhtiji’'^|da^clm^- ' 

tkd«»;«d:e'aftesymf^di^i^ 06ntsiN> 
tieirv'bf ihh'^-ii^rea oct^tfmOed 
further, thot’itlufe pores 'arolinid ddth aTs- 
liac crrfl of viufolatcd tartai::|,.,Br'«f tsgrtv j 

♦ 


whicti felts being difficultly fol able in water, 
main firmly the coloring particles. But this 
theory cannot admitted, when we con 
fider^thst yitriolated tanar docs not cxill 
in any of ihc material.'; ufed in fomc ofihe 
procelle-s for dy?feg, as in the root- color nid-- 
..tenals, from which no vitriolratrd.^J^rtcif tMo 
, b® obtained,' unlefs aceidcntdlly, tilJ they 
have been by burning firfuded tr^ afhes, au i 
evrii tbeii the quantity is cxccj^dinjly rmali ; 
that although common generally 

contains fome vitriolatcd^ tartar, yet Mr. 
Hellot ha$ pot Ibewn tb't P'JfC allculi i t 
incapable of prodatiny the fame eftedt j an f 
laftly, that vitrioU^Ki tartar and tartar, - 
though they requi;e much water he d-f 
£l;)lyeut are yet foMblc ^ water ; an J thcr. ^ 
fere if the^:col/rin^ particles wrre i 
‘ ehJcAy by thearts of thefe fahs, they might 
Be Waflied ovc by a large quantity of w^atcr ; 
which we*ii4d to be contrary to experience, 
it more diffictilr to fubfiiiute 
a trao Aecry, to refiit^ that of Air, fid- 
lot,\ jifcny eitpefimetus ought to be previ- 
bufly MdCv Ncvcrthefc)& we (hull obferve, 
'that the colotific partides ufed dying feem 
to W unfolublc in water^ in fpitit of wine, 
and even in alkaline lixiviums i that their 
,f.diffufida through thjefe liquids is caufed 
merdy by their adhefion to certain gummy 
and riffinoul particles and that they may be 
difeCgagcd,,,from thofe gimmy and reftnous 
f)natfers, by „ applying a piece of ftuff, to 
whi^h they bavc a greajter aiihcfive power, 
feems be the. cafe of the root-co* 
fert^and .b^ue <^csV or* by applying aaotjRr 
fethfeancei W which they have, a greater power 
qfadhciliou, fueb as the earth of uium, in 
fjiofe'dycs where that feU is ufed t<^gethcr 
ftibftapte,^as fixed qr volatile al- 
;feaJii%hi^ble of decqmpofmg alum % or as the 
.fermgi<|qoua earth of the green vitriol in black 
iiyes'j to Which the colorific partld of the 
gaUsifad^rei which earths are capable of 
\applyihg tbemrelves, and adheringto iJic 
; Ihifti. The feparatian of therfoloring p^^r- 
tides ftpm the gumniy and rennous matters 
iS' probably fadnfated by the addition of acid 
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tii Is* would lead u> too far from our obJe£t. We mud confine outfeWes to 
the uipd general principles of dying. I hefe have been already ocplained ^ 
preliminary difeourfe to the Art of Dyin^ SHk^ which is one of the diflertations 
upon t:!)e arts publUhed by the Royal Academy of Sciences. Wc fliall here 
only make an extract of what is faid there, to oblige thole readers who have not 
that colledlion. < , 

Molt vegetable and many animal fubftanies contairi coloring principles which 
may be extracted and applied to other bodies : but thele coloring principles are 
not always nearly of the fame nature, and in the fame ftatc j^ and thefe diffe- 
rences require that different methods Hiould be employed for the extraftlon and 
application of iliem. # ^ ' 

Some ofthefc coloring particles re fide partly in a faponaceous extraftive fub- 
ftance, xnd partly in an earthy and refinous matter; When fubftances, the co- 
lorific pairieles of which are in this ftate,, are boiled in water, they impregnate 
the water vith their color i becaufe a part of the refinous^archy portion is 
mixed and d/lofed in the water by means of the faponaceous extractive prin- 

;ind neutral i.:]is,whK*h may coagulate ::i Tome alfo called becaufe their colors are dc- 

mcalurethc vcgcublcTiatters, and leave iheco- praved by expofure to the fun and to the air, 
Jorific particles difenga^d ; fo that they may Tbefc efteds cannot, I fear, be explained 
apply themfclvcs to the or to the above- without a further knowledge of colors, and 
mentioned earths, Thefo falts are alfo ufe- oftbe si^^lion of light and air upon colors, 
ful by heightening certain ^o\oi$ v all acid than has hitherto been communicated. We 
1 Mis and alum having the projHrty of height- here treat not of the- caiifes or/chantges of 
cning the red colors of vegetables/ The me- colors, but of the application and adhefioti 
lallic fauufeci in the fcarkt dye ( waichconfifts of coloring particles. To confirm our con- 
oi ^ iitcocUon of to which a folu- jciiui ts on this fubjeift, wc may obferve, 

tion of tin in aqua regia, and fo me tartar that whch the coloring particles of vegetables 
; n: added) lias alfo the x;ffc£t of changing and animals are diffufcd in an, alkaline lixi- 
the cjimfon color of cochineal to a vivid vium, by: means : of gummy, rdinous, or 
i'carlct; and probably has alfo the other, ef- oily "'matters which they adhere, they 
i ,;‘ls of alum, of affording an earth, namely may be feparated from thefe adb^flve matters 
tnat of tin, to which the coloring particles by adding aluin^ the acid of which unites 
may adhere, and of coagulating the vegetable with ' the alkali of the iixiv^uip j while the 
in -iti js, fo that they Avail leave tho coloring coloring particles apply themfelves to the 
p . nicks detached and fufpended in the wa- bafis orcaith of the alum', now difengaged, 
icr. ^J'he .chief difference then betwixt the with which they fonn what are 'called by 
lalfc and true dyes is, that the coloring par- palmers coloring matter of which 

ticits in the farmer. dyes are applied to ttufts, is not now folabJc in water or in fpirit of 
Together v^uth rc»me gummy orrefinous mat- ; although thefe liquids are capable of 

ter to which they adnerc, and are therefore extra^ittg, that ^Coloring: matt^ from the 
1 iable to be waflie J out along with thefe mat- vegetable and animal fubftances which con- 
tors by ar*} liquid capable of difiblving gums tain itj by the ktCrvcintioR, as we fuppofe^ 
or rciin . v;hile the colorm^ particles of the of fom© gummy or reftnous matters, 
true u> . are applied to fluffs, either alon«^ f or further ^ticular® concerning dying, 

or adiicring to Ibme fine earth, as the earth . and the chemicitl Jhiilary of dyihgfuMances, 
of aium or of tinl; and as both th£ coloring yrr Blacks BiaIje, Crimsok, &c. and Go- 
cad the earthy particles are unfoluble in any chinkax, FxowERSi Fruit, 

liquids, to which they are moft apt to be LravRs, The dir/iwVjr of the particular 
e^epofed, as water, foap-fuds^ icQ. they are prOcelTes in this art are deferibed fully 
capable of refming theadioii of thefe liquids^, by Mtt in hts Treatifes on the Art 

and are therefore durable* dyes are of ^ 
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ciple. It' aftufF be plunged in a dccoctidn of fucli i'ubn.inro*, inc coKiring na; - 
tides are thereby made to touch and apply tiicinfdvcs to is, ;>iKi o\ cn to adhe.o 
firmly *, bccaule the refinous earthy coloring principle, wli^ ri oiii..e miited to the 
/luff, and feparated from the extractive prinr:j)ie, is no longer I'ohib'ic cirle.r bv 
-water, I'oap, falts, or other aftive matters. Sevtnil fubiUi.csr. ,itc ko-rv/n, the 
coloring principles of rsihich arc in this date. Of ihde the the -/vv;? 

Jhells of wallnuts, the root of the ivaHHut-trce, fumach, faHUthrs, t j ui.it'r, .'.ivi 
the fhell-fidi called murex^ fuppofed to be the purple liye of the an; i.;."c;;. s'ty.. 
cepting this latter fubftunce, wiiich gives a finc,rcti, all the reft give a dun oh.,,-, 
called a root-coiot\ but which is valuable notvvithftxnding its little liiltre ; 
it is very ufeful as a ground upon which other brighter colors may be atcpiiec!. 
From the nature of thefe coloring ingredients we may pciceive that no pre.ra 
ration is neceffary for the colors, or for the matters to be dyed, d'hey turn; fn 
the fimpleft: arid mbft practicable kind of dying-, for all the opcnicion cuiuids 
in boiling the dying materials in water, and in dipping the lluff to be djed in 
thi-s decoiftion. 


'I'hc coloring principle of artother kind of fubftauce is contained in a matier 
altogether refinous, v/hich is fo difpofed that it cannot be rendered mifcible with 
water by nieans of the fapoiiaccou.s' extractive principle of the I'ame i'uoftance. 
The principal ingredients of tills kind arc indigo, which furnifhes the blue dye, 
and the flowers of cartamus, or fajlard Sajrox, from, which a very beautiful :ed 
is procured. Pure water cannot extract the colors from thefe matters, 'l l 
blue rcfinou.s part of indigo is alfo of the nature of thofe which fjiirit of wira; 
cannot dilTolve: but as fixed alkaline falts are capable of afting upon all rcfinous 
matters, they are ufed fucceftfully to extratft the coloring parts of thele ingre- 
dients, and to rentier tliem fit for dying. ^ 

'i he coloring principles of alfnoft all the other vegetable and animal maftci s 
which furniflx colors for dying, and which are very numerous. a"e*of a pujt'lv 
extractive faponaccous* nature, and may con.^equcntly be eafily exria .it d by 
water alone-, but as they are foluble in water, they might cshly oc wallud .orsy 
from the (luffs to which they havc been applied^ it thefe ItuiT had not pivvi- 
oudy been impregnated with fome matter capable of producing ioiiie ciiunge or 
decoinpofition tui the coloring parr. 

A method has been found of fixing colors upon fluft's by different falts, with 
which the ttufisare impregnated before they are dyed. 1 he extrarrivecol.riin;.’- 
particles arc fo c.hanged by thefe falts, that they lofe their property of In i ifi 
foluble in water, and arc even rendered capable of refifting the aC'uon of 
and other fubftances which are apt to deftroy mott colors, and are therefore 
ufed to prove tlie durability of thefe. 


Of all the falts which may be employed for this purpofe, ai:m is found to be 
the furcil ; it is therefore generally empiloyed for all exrr.tClivo linfuires, wliich 
are very numcrou.s, '.the principal of which ixvt: kteol i, or tHr'.-v'ted, r.r.d ail tl’c 
herbs which give a yellow color, medder, v.Yjml/',: L'aihs, coebetuf 
'ive.cd, fcY-ivoodt and other woods and. roots ufed in dyinp,. /.’urn is not vi.e 
oniv fait' which lias this eflerft. All fltutr.d fsUs with mc-ialiic boilj, are ai.oi..- 
pabic of fixing the exenuftive colors; but Some of thefe are very dear, n . ! 
ofhrrs change and fpoil the colors ; fo that alum is folcdy cn.pljvcdi ibr 
purpofe. 


1/ 4? 
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All thefe dyes cannot be equally well fixed by alum, or by the other fiilts 
above-mentioned. Some of them arc only fo much fixed by alum as to refill: 
the action of water, but not of the other lubftanccs ufed to prove the fixity of 
colors, nor even of tlie air, during a long time. This latter kind of dyes arc 
called falfc or fmall tintSy to dillinguiflt tliem from the more fixed dyes, called 
^reat or gofni tints. t 

I'hcfe difi'ercnces mult proceed from the particular nature of each of the 
coloring materials : but very accurate analyfes of thefe materials, and a great 
number of new refcarches inuft be made, before this obfeure fubjedt can be ex- 
jdained. It will even a{)pear fiill more obfeure, when we confidcr that the dif- 
terent nature of the fubftanccs to which the dye is applied, furprizingly afieiffs 
the beauty and fixity of colors. For inftance, the red color of madder, which 
is fufficiently beautiful and fixed upon wool and cotton, gives but a falll* tint 
upon thread \ aJfo cochenil, which gives a vivid and bright flame-colored red 
to wool, and even to moft animal matters, does not adhere to filk, cotton, or 
thread. In the particular details of the procelfes for dying the different kinds 
of matters ni my other Angular differences may be found, which require parti- 
cular attentions to be explained. The moft general inference from thefe par- 
ticular details is, that wool and all animal matters are the moft eafily dyed ; next 
to them, filk and other fubftanccs, which feem to be intermediate betwixt the 
animal and the vegetable nature j and laft of all, thread, and vegetable 
matters. 

The few fads and general principles wc have advanced on the art of dying 
are fufficient to Ihew its connexion with chemiftry, and how much it may be im- 
proved by this feience. 


CCXLV. 
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CCXLV. A R T H S. Earth is one of the four fimple fubflancci 
called elements, or primitive principles ; bccaufe they are 
indeed the moft fimple of all thofe which enter into the combination of com- 
pound bodies. We cannot doubt, in particular, t}\at the greatell part of the 
compounds which we can analyfe contain eacth as one of their principles tor 
after art has cxhaufted all its efforts to decompofe them, a fixed and folid mat- 
ter always remains, upon which no change can be produced •, and this is what 
is generally called earth. It has the folidity, weight, fixity, and other principal 
properties of the mafs of folid matter which forms the globe we inhabit, called 
allb the earth. 

Thefe general confiderations are ftifficient to convince us, that in nature a 
fubftance exifts whofe properties are different from thofe of fire, air, water i and 
which is, like thefe other fubflances, one of the eiemenrs of compound bodies, 
but a vague affertion like this does not fatisfy chemifts. Befidcs the afeertaining 
of theexiffence of the different fubftances fubmitted to their examination, they 
require to know the prepertics of thefe fubftances in their greateft degree of purity 
and fimplicity : but they have found much difficulty and uncertainty in invefti- 
gating the effential properties of the pureft and fimplcft terrtftrial clement. 

Earth is not found fo pure as the other elements, fire, air, and water, 
which, though not entirely free from mixture, are however fo pure, that wc 
may certainly and eafily difeover their fundamental properties, i'hefe proper- 
ties of each of thefe pure elements are fo well afeertained, and fo evident, that 
nobody has yet attempted to diftinguifh different kinds of fire, ait, or v/atcr, 
notwitbftanding the differences which may arife from the heterogeneous fub- 
flances viith which they are almoft always mixed. 

but we cannot fay the fame of earth; fora coiifidcrable number of fubflanccs 
.ire called earths, becaufe they poffefsthe principal properties of the tert-ffrid 
clement : but thefe fubilances, when examined more parti culajiy, are aiway.s 
found to differ from each other fo much in other refpeds, and to be fo diffi- 
cultly purifiable from heterogeneous matter, that we have not afeertained 
whether only one fimple and elementary earth, or fcveral ones elfentially dif- 
ferent, aithough equally fimple, cxift. 

The moft general and moft probable opinion is. that as only one kind of fire, 
of air, and of water, fo only one kintl of fimple element.ary earth, exifts. -Al- 
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chrmifl*: chk'Py have cndeavoijred to tlifcvOver this primary earth, not with an 
inttrntion to akertain its properties, but bcc.iti'e they imagined that as gold is 
the purdi of rnctals, the earth of wiiieJi it is parity ronipolcd niuft be aifo the 
molt j)ure 5 they have, thcrefoie, fearched every where for this earth, which 
they call pure and rit^Jn ccr.tb. 'J’tu-y hiive endeavored to obtain it from 
dew, rain, r!tc air, aihes of vegetatdos, aniniais, s^id/cveral minerrds ; but it 
wr-s impofliblc ro find it in compound bodies for we fljall fee that when once 
this tiement inako part of a compound b.tdy, k c-oinot be difengaged from the 
fubdances with which it Inis united. 

Sonr- of tin- beil philofopliical chcmir.i hare ru’hcrchofe to admit difl'erent 
kinds i f deii'rntary earths, than to inveftigate the nature of the mofl Ample and 
eicTiientai';, (>1 all. Hecker adnVus ilirce principles, vdiich he calls fitnfjf-j, narnc-ly, 
i^ic lihUiruie.^ tbe iuj-ainnchle, and the mercuiiul which arc known by tl'ie 
name of the tbr{-e earthi cf Becker. 

Mr. Pott, examining the piincipal natural earths, ciivhles them Into four 
hinds, the tvA /**/>/ ;r, the cal-cirecus^ tJee crisHaceous, and ike' gypfeetis ear the. 
'Phis able c’-.einift thews the eflential properties of thde'four kinds of earths, 
viihout affirming that they are all eqti,diy fitnple, and without even deter- 
mining which of them he confidc'is as mott fimple. 

As earth is an element which enters into the compofition of almoft ftll bo- 
dies, and which feems chiefly ro afFeft their properties, it deferves an accurate 
invciligation to difebver which is the moft fimple and elementary^ of all the fub- 
llariccs" to which the name earth has been applied. 'Ibis fubject feems capable: 
of decifion by confidering, firff, what are the efienriai properties- by which 
tan by fubftances differ from other elements, and then by determining that earth 
to be the molt pure and fimple, which poilc.ff-s thefe properties mbit eminently 
.'>nd decilivcly for v/c cannot doubt, that the properties diftingu'.fhing earthy 
niattcr.i from the other elements arc the eff. htlai and fpecific characters cf rhe- 
earthy clement •, and alfo, that the more eminently any Ti.ibftance pbfiefies thefe 
« haractcrlUic properties of 'the earthy element, the nearer it approaches to this 
element, confidered in its ftaie of purity and firopllcity, ' 

'I'liis being eftabliflicd, if we compare with the other elemehts all the fiib- 
f'l liners wliich may rc.'ifonably be coiifidcred as eartliy, we fhall foorr be con- 
vinced, that thefe poffefs much greater veeiglr., hardnejs., fisdty, and iafitfddbly, 
limn any ocher element ; for thefe qualities are infenfible, or do not exill, jn 
clement of fire ; they are in an exceedingly firril degree in the air, and arc 
I' lore fcrfible .trd eonfidcrablc in water-, 'but arc '.nfinitely.lcfs than in anything 
wiiieh can iie cunfidrrtd as earth. Hence we ought tp conclude> thac the qua- 
Ikies .abo'. e-nieniioned are the diftiftguifiiing and charadlefiflic efiential proper- 
livs of .,c earthy clemenr. But thefe qualities are nPt fo eminc'ntly 'united in 
;.ny <1 .aufe fubfbnccs'whsch arc couftdered as caff hy, as that which b called 
l)'/t '.-.cmifis, vitrifuible earth. .We fay then, that ih1s'” earth is 'lhc heavjefl:,. 
' a’.eil, moft tixcci, and moft infufible. 'anil even the moft tfyjyrcWr of all 
t artL.., when it is very pure'*, and ali® that k is the moft homogen»i)Us, the tftoft 
h:nple, and elementary earth, tis wc fhall prove bya more particular examina- 
ticn of its jiropcnits, and by a comparifon of ihcfc with the ptopeniespf the 
odiei '.-arihy fubfunecs. 
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"We call that vitiifiahle earth., the integrant partr, of wliicli whv,n uni'vcl i’ot’n 
Tiiiftl-;-, of matter or ilones, abfokuely white ami coV’ir! iinu h mote 
rent and ’'.ard than any other natural fubihtnces, aud wiiiv.h luiVcis no aUcration, 
or even fufion, by the ftrongeft fire which wc can aj>ply to i::. 

Amongft the hard itones called vitriiiable, wc -adted ka.'V. iV-.v v.lii.h (biftly 
yo/ll-fs all the qualities we have mentioned; hecaufe in very ieo/ ofilitni tne 
vitrifiable earth is pure. Mod of dude llonei, as hard oi r.i- l.e'. t'i, 

fand, fivc-ftonc, agates, quart?., rock-cty-ftal, and the ilones '.-.ihed psceiou , r.v 
deficient in fome of the qualities required cp conllitute the pinvil v’.ioii.ib'.e 
ctrrh. Some of them are opake, or only femkranfpareiit ; orhers are lulorcd ; 
iin’OL* are fufible by a great heat; aiid, luUly, other-, aldinn-h ir.iKh 
than any ether kind of ftpne.s, want t'u; lafi degree of iiaaliH'f: ; all which r:',,-' c 
that they are mixed with. .heterogeneous iubftir.as, chiefy ] hlogiOf.c, ioc,.d: 
or even earthy, of -a different kind. 

The purelt of all the vitrifiable ftoncs is the diamond, wii'.ch is pirrl -dy 
white, free from all Color or flain, and cranfparent. 1 h';s {lone is alio k i<< A/!i ro 
be the hardeft of all, is abfqiutely apyrous, that is, incapable or receivbiM 
alteration by the moft violent heat. We, therefore, cohQder the matter ofthrs 
Hone as the pureft, fimpleft,:and moft elementary earth that is known, 'j'h.; 
propetfies, then, of this flpne, and of the other vitrifiable ftoncs which reii nniJe 
it, may give us notions of the .properties of primary, elementary, uiuhargcd 
earth. In this our opinion is conformable to that of the illuftrious Siahl, v ho 
indeed admits the three earths of Becker 5 but, at the fame time, coriTfi.s tii ' 
theory of this chemift,. by .declaring that, he only confkiei*s the fiift t arth o. 
Becker, or vitrifiable CjP'tn, as the proper terreftrial or earthy element. 
nten Beikerhinum, p, 44. No. 25. 

But before we particularly Enumerate. the propertic.s of this earth, we ought 
to make fome obfervatkms on thofc hard, earthy, ami iloney matters caik\,l by 
chemifts vitrifiable. * 

Oui firft obfervation fliall be concerning the name vitrifiable eauh ; bci.iufc it 
may produce falie notions of the nature of tlicfe ftones. 

We fay then, that the epithet, viti-fiabU, is given, fiift, hecaufe fonte fioi!; c 
of this kind arc, by m.eaos of their heterogeneous matteis, cap.ihlc of t unoa su i 
converfion into g.ms, without addition, ■ and uierely by the .-.dion of a vciy v-'s 
lent heat ; and lecondly, becaufe other ftohcj pf this kind, which arc Ids (iiloh,- 
than thefc now menrSoned,, but which yet more (o (haidloae-; ofotiu : l.iii.i... 
require for llieir perfcci fufion and vitrification a iefs quantity of flux, ajid a 1. 1. 
degree of heat 

In the fecond place, as all the earths and ftones called vitnfi.i’ik Iw^.-, n-.-- 
withfianding their impiirity, -mpre hardnds and uouiparency th.in oiiie:; , 1 

are fitter to communicate 'theib good quaiiticvto glak, tluy are en'ipl.rjed pi. 
tcrably to any otlic'r earths .in- the compeditiun of g’.als, or artificial crviid. 
Thelir arc the only reafons why ihi-s. kind of earth lujs b<Tit ‘....iU'd \iiriila':'.e. 'hr 
wa ought hot, fpom thence to conclude, that the earii.y iLuifi'ince whkh ' . 
entirely compoies. them is'., more .fufible and mere viiiifiabk ih.ui oilnr t .n '> ■ 
on tlie contrary, 1 again ftiy, that vitrifiable cart!;, v.hrn \n*ry pu'c, i-; f f .-;i 
earths the Icaft fufible, -and the k-aft vltrifuible. 1 vm iT'di.nc af .if;?',- eyp.- , 
ment made, relatively to this fubjed. Some diamend pu-.vdet i '.1. ’ a 
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fufficient quantity of fixed alkali to vitrify any other earthy matter, and the mix- 
ture expofcd to a heat fufficient for the moft difficult vitrifications, After the 
operation, no glafs was* found in the crucible; but part of the alkali had been 
tliffipated by the violence of the heat, and the diamond powder did not (hew 
any figns of a beginning fnfion. Tlius we may confider it as an efiiabliflied 
ir\ith, that the earths and ftones called vitrifiable are rfot elTentially and really fo j 
ilt;it the fufibiliry of fomc of thefe, by which properly they are rendered the ntteib 
earths for vitrification, proceeds from heterogeneous matter with which they are 
mixed; and that, in general, the whiteft, cleareft, moft tranfparent and hard- 
eft of thefe ftones are alfo the moft refradtory and unfufible. See Vitrifi- 
cation. 

Our fecond obfervation (hall relate to the weight of vitrifiable earths. We 
have already faiil, that the pureft and fimplcft of all earths ought to be alfo the 
heavieft ; and accordingly we find that pure vitrifiable cartli is (pecifically 
heivier than calcareous, argillaceous, gypfeous, or other earths. We are, never- 
t helefs, no lei's certain, that metals, metallic earths, and feverai kinds of fpars, 
both calcarcouo and felenitic, are much heavier than the moft compadt vitrifiable 
(>-ones : but we moft confider that thefe earthy matters are very compound 
bodies in comparifon of the purer earths. An pbjeAion may be made, that if 
elementary earth be eflcntially the heavieft of all matters, then any body com- 
pounded of this earth and other matters ought to be lighter than pyre earth. 
This objedlion would be unanfwerable, if the fpepfic gravity of a body w'as 
always equal to the fpecific gravities of the integrant and conftituent parts which 
compofe it ; but as thefe parts may be lb arranged that void Ipaces may be 
left betwixt them, fometimes larger, and fometimes lefe, therefore a body 
compofed of parts efientially lighter, may yet have a greater fpecific gravity 
than another body whofe parts are efientially heavier ; and this happens in all 
metals and metallic matters. See Metals and Metallisation. Thus the gra- 
vity of metals and of metallic earths and ftones ought not to prevent our con- 
fuk ring the pure and elementary earthy principle as the heavieft of all natural 
I’ubilances. 

After thefe explanations, we may confider the properties of elementary earth 
in the pureft vitrifiable ftones, and may compare them with the properties of the 
other elements. Since of thefe elements water is the moft capable of our exa- 
mination, we fhall compare it with the pureft vitrifiable earth ; obferving al- 
v/ays, that we confider thefe elements in thdr ftate of aggregation ; for we have 
no method by w’;:ch their primary integrant parts can be known andconfidcred 
kparately. 

If then, on one fide, 'we confider a mafs of water, abfolutely pure, expoled to 
a cold lufT ' lent to form it into hard, compact, . Iblki and if, on the other 
fide, \vf * unpare to tliis a mafs of vitrifiable earth, as a dtatnond, or even a very 
fin^ an dear rock-cryftal, we (hall eafily perceive tiwtt thefe two matters re- 
(em! ic pcrfeftly each other in thdir appearance ; we (hall find tliat both of them 
sue colorlfcfs, inodorous, and taftelefs ; and that* their tranfparency is alike: 
therefore, if we coukl no further examine their properties, we mud confider 
them as being of the fame matter : but when the other properties of thefe fub- 
ftanccs are examined, as weight, hardnefs, fufibility, and fixity, then we (hall 
perceive differences, which indeed are only in the degrees of chefe properties 

polTcfled 
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poflcflTed by each of the two fubftances : but the difTcrence of tht (e d-grtci is 
very great. Thus the Ijsecific gravity of r jck -cry ftal is alrnoiHour times tii.it 
of ice : tjteir hardnefs alfo is fo different, that the earthy fubllance refiffs the point 
of the haideft ftcel, without being fcratched ; and wlaen flruck by fteel, elicits 
ignited fparks i while ice may be eafily cut by inftruments of fteel, and does not 
elicit fparks when ftnick; their difference of fufibility is ftill more f nfib’c, the 
ice bccoirting fluid by a gentle warmth, which does not ft-nlibly afleft rock- 
cryftal in any refpeft. I layv fenfibly ; becaulc with the Icaft' diminution of cc»Ul 
it is certainly fomewhat affefted, fofaras to be expanded, and confequt-nily to be 
lels hard and heavy. But thefe two latter affections, particularly, are lb ioon- 
ftderable in a vitrifiable ftone with the heat neceflary' to thaw ite, that probably 
it cannot be eftitnated. Laftly, if we continue to examine thele two fubftJiHc . 
by a heat gradually augmented^ we fhall fte the water totally difl) pared in v.i • 
pors, before even eithcr.of thefe fubftances has become red*hot, and the vin ifi - 
able ftone liipport a heat almoft infinitely encreafed, till it is white and da?:::ling, 
without becoming fluid, or without ainy part of it exhaling in vapors ; for it inii v 
be afterwards found to have* k)ft no weight .by having been expofed to this he;u. 

So far we can extend our examination ; for I do not believe that a pure v;. 
trifiable earth, as a diamond, can be fuled even in the focus of the beft Inu nin.';, 
Ipeculums ; but fuppofing that a fufiicient heat might be produced to proeu".' 
this fufion, or that this ftone were expofed to infinitely greater beat, fuch as w <. 
conceive to be in the twdy of the fun, it would then melt, and would even be 
reduced Co vapoix, if, the heat, were fijfliciently violent > and when thi.s heat 
fliould ceafe, it would, i when it cooled, fix again, and become fuch a fubftance 
as it was before.- The; fame would happen to vitrifiable earth in thef' circuni- 
ftances, which does happen to water rendered fluid, and reduced to vapor by ;i 
certain heat, and which is again frozen into folid ice when that heat is reiriovcd. 
The differences, therefore, betwixt thefe two fubftances are only, as we luve al - 
ready faid, in the degrees j but alfo thefe differences arc very cc'nfiderable. 

From thefe cptifiderations an inference feems deducible, that the elements or 
the fimpleft fobftances which we know are effentiuiiy only one an 1 tiie farr.e 
matter, and only diflfer -from each other in the quantity and in the form of their 
primary integrafit molecules, w.hich, from this differerce of form and quantity, 
nave a greater or lefe tendency to unite .together s and we might be ir,c fined to 
believe that .a certain kitid of analogy or gradation cxifts betwixt them : tiiu'-, 
for example, that earth fhould .be to jwater, what water is to air, and what air 
is to fire, or rather to fome unknown intermediate fubftance betwixt air and 
fire i for the difference betwixt thefe two latter elements appear.s too grean ro 
be compared with the differences amongftthe three former. But ilvhb arc 
Ipeculations entirely fyftematic j for we are, very far from being capable of 
eftimating-tbe effendaf properties of elernents fufficiently exadly, to be able to 
determine any thing precifely and poQtively in this, refpect 

Hbwever thatmay be, we cahifoc doubt but that earth chiefly differs from 
the other eletnenta by the powfe^bl tendency which its parts have to each otlier, 
and by the force their cOhefion. For its hardnefs, fufibility, fixity, and 
even its gravity, are evidently tlfe hcceffary confequcnces of this pi iacipal arid 
eflential property. Aiid by this property doe-s the earthy element afl: in tlic 
fyftem or nature. By this it b the caufc of the confiftcncc of all fft tl bmlie<. 
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1 < ivcoivcs, fixes, and incorporates in fome meafure the other elements. 

I/iidiy, as without fire the whole world would be one mafs of iblid. and 
ir;i.novi'ablc matter, fo without earth it would be a confufed heap of fogs, va~ 
a chaos of incoherent atoms, deftitutc of that harmony and.cquilibrium 
which fuflain it. 

We have already had occafion to fliew in feveraii parts of this work, that the 
general tendency of the parts of matter to each other is the grand fpring of 
the univerl'e * that by this power, all combinations, folutions, and, in a' word, 
all the movements aiid operations of nature are performed : and as we have 
liicwn that the cariliy element poflefies this tendency in the greateft degree, 
we ought to confidcr earth as being in this fenfe the moft aftive and powerful 
of all elements. This notion is contrary to the opinions of phemifts and phi- 
iofophers, who from not having fu^ciently examined this fubjefil, and being 
ticceivccl by the feeming ina<ftivity of earth confidered in its ftate of aggre- 
gation, have affirmed it to be an element purely paffive, and only capable of 
impulfc from other elements. Indeed when the parts of e^rth are united to- 
gether, they appear to be, and really are, incapable of, dfting upon other 
bodies, becaufe they then exhauft all their itSljon mutually upon each other. 
But the force with which they adhere together, and which renders them inca- 
jiable of forming other unions, the extreme hairdnefs , and infolubility of a mafs 
of pure earth, ought to demonftrate to a true phdofbphcf, that if we fuppolc 
the parts of earth fo feparated from each others that they cannot unite, and 
exhaurt their action upon e^ch pther, they mult then pbfibfs all their force of 
tendency, which mufi: be very great, they muft be in’ a ftate of yiolent effort, 
and conlequcnrly muff tend with extreme force to tjnite with any parts of niat- 
fer which may be within their’ reach, and to which they can apply thcmfelvcs. 
\Vf do not. indeed know any pure eaith which is in this of, broken a^re- 
gaiion : but wc know compounds in which the primitive integrant parts of the 
(arthy element are only combined \yith the parts Of watery which ^ire inca- 
]iab!<! of lit kfy ing all their tendency to union. ’T,htT6 *.rc the mo«» limple 
jallr e fubfiances, fuch as acids and alkalis •, fhd we ..may, judge by the force 
and vel'cnjencc of the aflion of theic folvents^i-fhow the auftion of the 

parts of earth would be, which ffiould be capable of exertthg. all the attradive 
ibive which belongs to them. < „ .• 

Although the entire mat's of. qur globe be probably- forme4 by. immenfe 
btt'ijof elementary, vdirifiable, and evcp.aftually - vitrified eatth, a®:, die illuf- 
tiicnis Duilun believes, wc do not find i,q! -furfitce' ,but a yet;y .fmall quan- 

tify of thi'; varrh, , unaltered, and in its priniary ftate. Perhaps , even none of 
u ,exiil ^ ! I', that ftate : for, as we have obferved, the common vitrifiabie ftones, 
wlrii ii '-e chiefly formed of it, are very far from .the degree of purify of 
}n!t» . elementary ■'iarih j andf even' petfefl dian^ids,, '^hich«‘(fvem of all 

■ila u. nones to approach the neareft..tp this porityi.'fwem to have been elabo- 
f e.d by die waters, if vye caTi jUflgc ffqm their, regularly cryft®lliz<Hl .furuJ. 

. Wt i)iJ! not be lurprized at the lcardty., 40 f pure earthy clement, if . we 
rni’.li'dir tliu the fu rface of. the- earth, wliich alo4@ we are acquainted with. 
Ins b'.en Iro-n the beginning of the world .cxp^ed to the coiiftant affion of 
tlx other elements j and that by uninierruptM* operations, nature, afliifed by 
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fife, air, and water, has gradually difunitcd tiiic iiitegrant parts of elementary 
earthj, and 1^ combining them in manners and propoiiion;: infinitely various 
with parts or the other elernents, has formed the numberlcfs compound bo- 
dies, which occupy a certain thicktsefs near the circumference of the globe, 
probably very fmall in compa^fon of the diameter of the earth, but ver/ 
large with ^gaYd td bs,' whofij ^eateft efforts only extend to a few h.undred 
feet below its furfaqe. 

All the portions of elementary^eartlr, which, having, been thus difunitcd, have 
afterwards been eombinetl With'";pai'tii' of maiser of other kinds, have rcccivcLl 
very fenfible changes,., tl?© of whjeh always remain, and prevent tliein 

from appearing afterw4iM,s» iidcwithfiauding future decohipofitioiis, in their 
original purity and fitnppchy* They t'hen jaffume different forms according 
to the nature of the corhj^bftds into tlie combination of whicJi they have 
entered. '1 hus;, for extfopie,ivthe earth which makes parts of crufiaceous ani- 
mals, or rather Of fheir. fliellis“ abd -icales, takes the chafofilcr’ of that earth 
svhicii is Called ci^caf^os., ,atid^ whfoh is- capable of y.oiiviai'fion juto quicklime 
by the action , of fire, „■ The , eaflh which has entered into the compofition of 
plants, and even of the bodies Of animals, after liavjng been deprived as much 
as is poflible Of the principles ' Of tftefe' compounds to which it was unitcil, 
forms all the . of tbefe,ai'C, foiind which partake both 

of the calcareous and of rite ia^iaceous ipropef ties, .and are called marie:. 
Maries have not yOt‘;^ehi-;fui^i^tsotiy ''.\yeU'^,c^ cheptifts. il hey arc 

cither a ^ ' they have" been fo -elabo- 
rated by nature hts tOt^hte tfoiisp^ a partitulaf ehttli, partly calca- 

reous, and partiy argiiktccQmf'':fij0l4' as, the earth of animal bones leems 
lobe. . .■ "'.i'*!,' '• 

As the earth which forms falids'i Slid 'thc oornttion impure vitrifiable ftoncs 
retains more than the reft tfte cffe/itial properties of elementary earth, notwith- 
flandin ^ he hetcrogetieousii y>hlO|gi^ic; and otijer parrs with which it is mixed \ 
•we canlio«-.;«»fily know whethef-vkha once-made a part of fomO very com- 
jwund bodfes, from the principles of which it has been more perfedlly fepa- 
rated than.the aygilkceous an(^aTcareo;Us earths or whether it be the primi- 
tive earth, wbichi-iwithOUt hhY.rhg Utadc part g £ any intimate, combination, 
has only been divided and conveyed by waters, and the parts of whith have 
afterwards founifod, biding jfoly' qoUfraflod, dlflight Union, with fome phlo- 
giftic, metallic, dhd .other ijnatters, with whtfch it is found mixed. I'his latter 
iuppofition appears to me to be,, the mbft pfobable, ; But very exten five re- 
fcarcheS' ,in natural hilloty and iii Chemiftry ' ire requifite to tkiermine this 
<jUeftion.- ■■ ,, ' ■ . '' j 

. X'rom what we have faid cOn,c;ermng the .principal kinds of earths which 
form the furfticc Of globe* ^ conclude, that excepting the pureft 
vitrifiable imattcr. By thefe 

remaining heterd|^|dos di^eVent kinds of earth fpedfied and 

charafferifed, 5 amd afith^y 'fotafo thek peculiar character,' we 

ought tO-t:qnitiudc ':firo»» t-hcncif' that thefo extraneous matters are very inti- 
imateiv united. To pimfy W4 iit^ltfyThCfe mixe fo that they flull 

be , a^mikicd to the . puteft vitrifiable earth, wolfid a fine problem. Bur, 
probably this problem is .beyond ‘the power of our art. For as in general 
' O g the 
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the perfeft reparation of two fubftances, united together, is exceedingly diffi- 
cult, this difficulty muft: greatly increafe, when one of the two fubftanecs 
to be feparated has a very ftrong attraftive power, as earth has. This is the 
true reafon why we find lb fmall a portion of pure earth amongft the bodies 
within our reach ^ and that on the contrary, the glpbe isqovefed with fa great 
u quantity of earthy lubftances differing from ' eachi other fo much, that we 
rniglit be inclined to believe dSicm to be bodies effendally different. SH the 
articles^ Earth (Calcareous), Earth (Vxtrifiabjle). (u) 

CCXLVJ. E A R T H (A N I M A L). ( .v) 

Ui) In this article the author has advanced which, when ptirified by ordinaiy methods, 
fonie ingenious fpcculacions, but in nw opi.-? are as of dccotnpolitibn as dia- 

nioi’ fcveral of his propciitions are.ararmcd ' monds are, and confcqucntly as well entitled 
without proof, and iome of his iriferenccs to be eonlidered as.denficntary. 
are not condufive. The fubjeS does not Earths arc divided by Mr* Po,U into viiri- 
appear to me capable of being treated fo fiable, argillaceoti^, calprcous, and gypre- 
decMivcly. Aloft phiJofophers, ancient and ^ on?. The author of tlfe Oi^ianary follows 
modern, have enumerated, according to, their thiis divifton; ; Ofchpr authors have invented 
theories, the c/f/neZ/Xj of which , they tjdicyed other diyifions, and enlarge the number of 
ail fubftanecs to be^ conftitutod, Nevertbe- clailesv^ fey whiHi their difpofi are more 

]cfs, they have not yet proved the ex iftence comprehenfive anddiftindl. 
of any one element. 7'he impoifibiftty even " arbitrary .arrangements 

of fuch a proof appears ftoili cohltderingt of learners, yet 

that the only reafon which can induce ii%o jas opr li^novvkdge 

believe that any fubftance is ah ciement i$> will be alfe very Wperfe^:, unlefs we confi-» 
that we are incapable of dccompofing that din* feparately each Ih the notes to 

fiiblhnce ; and that our incapacity todecddi- tbk Di£l:foiiiHj,;thererorp, the chemical pro- 
pole does not neccffarily imply iin impoffi- pertto of fpeciesi as well as of the 

hility of decompofitibn. The impfobability gcneVa'an#' joF^ <^rths, fin which arc 

of t!ie conjecture that fire, air, waller,' cornp^lkjrKli^,,;jriq fubftan^es, com-, 

earth, arc the only elements, might eafily be mp^dyiCai^e^^ ^#i|^S, b^t aUo ftoncjs, ftates, 
fnewn. If wc mean by dement whatever fpars,, .4B4 aji the 

fuhftancc we arc incapable of deeompofing, bapiies' rof fj^ec% occur in ib^ ilphabc- 
(and this is the only precife meanmg^which\ tical byder, ' ; " " 

cai^ be formed 0f it} then many oihrir fiib- "(jr) EArt||' f ih'e earth of 

iianccs are entitled to beenumeraccd amongft of .hnimbl-* ?or that which k obtained 

dements.- According to this meaning the by qakinatio|i of apimal 

number of elements will decreafc^ v/hCrt fubftihices/ r. '||lib 

nienna of decc^mpofing f^mc of thofe have cafvare- 

c.innot now be deCoinpo/cd are difeoveredKVous 

"The auihor li;.ii€ves that only one kind of It di^erVj^frdmvtbb 

<Urr,cni;Hy cxifts, and he further Iw- M being acid, 

licvcs r.ha*i this earth is that which he and and in being Ids ^ifpdlfed ?to vitrify along 

fom'-t.cth authors call vitrifiihk. But be- with 

ltdc\i thn 'the cbfs'of earths called'' 'afi/alfcf 

habit- contains many fubftances, the fofibje 

xk'. which arit'ex^recdihgly different, 

; r.jof can be given that thofe fubffan^,s 

which arc believed to be the pbyett of thisy^vitHblic addy nt^fbaj^arebus, Tiiey 

chus of earths, us diamonds, are itlorife fifrjpie arc faid^o bb unfufihk, 

.^nd elementary than calcined with fait, 

earths argillaceous earths, earthf of rtrag* mixtures* They are therefore ukd iici>thc 
nefia, mwtaJlic or many other c:^rUu^ all oompofttion of enamds Bnd opoike white 

, gkflies. 
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CCXLVII. EARTH (ARGILLACEOUS). SaCtAv, 
CCXLVm. earth (CALCAREOUS). Chemiffs have 
given this name ia general to all earths atid ftones, which being burnt acquire 
the propertiea of' quicklime. ^ 

Na^re prefects to . us a ct^fiffiderable quantity of calcareous earths and 
ftoncs, which have'j^uW difl^eiic^ dependi||g on dieir greater or left pu- 
rity, -but Which refe^Me each other by el&ntiat uroi^ics common to all, and 
particularly by their capacity to rejccive calcination. ; , ' 

The principal kinds ctf thefe OarthS' Or ftoncs chalks, all the cakinablc 
fliell-ftoncs employed, for building; aU marble,' cSfcinable ftala£lites* tiie ala- 
bafters apd fpars. which ^cohyertible infO quicklime by fire. 

Amongft thefe RoheS v* greet ;nu^tb<9r,!^;^^^ evidently iihpUrc and mixed, 
particularly thofe :Which,.aret,^iQrOd;^^; ^ the wniteft. We cannoi 

cafily afeer^ln which ;of"t^ni::«^!ii^ns the pu h<!caufe they have not 

been chemitSilly con^fiii^d, th«? View* We certainly to confider 

thofe as the pjareft Which poilfefs in the highefe de^ee the eflfcntial properties 
«f calcareous earthV ' 

Ail calcareous ftoBes|<i^ lefs iard than' vr^ifiable ftqUfca s. hone of them ftrike 
fire with fteel, and they all may bo eafily cut with fieel inftrunfents j feme of 
them ibay be found*, u^iofe |tarti having bt^n cfiyid^^ waters, 

and afteiWardsdephll^edfdcodlliS^ u{mn each^ofher,‘fc^ rather 

cryftallisEittidhs* ycryltfeaf ']('hi®r?t;r^<|iao!ncy however is 
. always' fefs than .'chat'-Of tlfe ftotfes; ■ '■ ■ ' 

The ipecific gravity kihifc; iOT caleasmoue has not been 

compared with the ipOcife' gfavSb: the yh^ifiia^ile. We; chily know that feme 
calcareous fpars ate much heavier than the . precious ftonCs; and are , therefore 
called fp0:t. ■ But, as we afe very certain that the weight thefe bodies 
is caufed by mt|»aneo^ ab4 hh* this ftoeii not prevent our 

eftaj^ifhiqg n is lefe heavy than vitrifiabie 1 

/or, ' Okcejidug diu:1h«lhce^htny''.4feoh&iifedi/-‘th<^' 

If any cakareous .i ektthjW tSturafion and moiftened 

with Water, it abfeifhs f i^rmift qpkBlity of k, parficuia^y- if it be very d ry j 
and it form| a kiiia of have a Certain ^hetlon toge- 
ther. 'Butiiihkjpiik''k:<%i^4ui^k’.aa-tha|;'fi9umfe^^ and water.' It alib 

dries and' ,' 

gla^. NoverthjcfeiikryWaUin^ths And bfunHtr.anidjari^ 

t'hatche' earth of ;cdei|yM''-honc«j.Ay'-'int^afe ;hto'*di^at’;of;barijt’ bones and 

hcat,''v^s .'i« fiot;’ calca^us } .b.ut both thefe 

green Aid, .to he'^fcndcred'calca- 

author • - rows ;'hy'' '4»ff?b®d ' fe , ad^s, 'precipi- 

volks'crf' .'in -.i^e/hy fixed alkali fi.Dm.^tlioA acids, .and 

calcined. They,' probably con- 
^i^iOn'toSe' ^thpv'hf vth^|ia'rdii|ya|iii^ . 'Aih ’ |$Ae''pfeiginous fubftan'ce, Which 

, thwfwefd^Ub(iin<y^;M!^.,Xne#«riiy.3jf(^s4-'^^^ 'be entirely, diy'cfted by fire 

Wi^QtA:^.CViouji foiuuoii in 'acids, 

.'•G'g .‘'.ll 
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All aciils arc evidently capable of afting upon calcareous earth } diey attack, 
and (lijfiblve it with nriore or lefs cfferveicencc. This action of acids upon cai- 
c.iirous earths «nd (tones furni(hes us with an eafy method of dUtinguiftiing 
tlieni from other earth and (tony matters, wliich they refemble exteirnally. 

Calcareous eaith faturates all ackls, and forms 'wii^th^hciii different mutual Jalts 
vsHh hafes of taleareous xarth^ according to the hind df acid. ' 

With vitriolic acid, it forms a cryftallizable fait,. n6t.,vety (bluble in water, 
called Seiemtes. ’ ’ ■ . 

With nitrous and marine acitls, it forms acrid, ■ bitter^ and "Vtry deliquefccnt 
falls. They are called marine f alts with tsUtfrious hafes^, 

With the acid of vinegar, calcareous earth (brms a fait not dcUttuelcent, and 
fufceptible of a (ilky and ramofe cryftaUization .like a kind of vegetation. 
Tliis is acetous fait with calcareous 

Laflly, with acid of tartar, this e^^' forms • a *^neutral cryftalBi^bie fair, a 
foluhle tartar with cakarehiis h^s<. ’ his felt is mpch 'haorie. jfolt»ble ,in.w,ater than 
pure acid of tartar. ' ' , ' ■ ■ • 

Calcareous earth has alfo the pro^ifc^ty of ’decortipofihg all ■ ammoriiacal fairs, 
from which it difengages the volatlfe alkali, ji^d unites' with their adds, when 
ainftcd by a certjain heat. . ^ ■ 

Calcareous earths, and ftonesj being exjpofed to the kj^on of fire, lofe part of 
their weight, and mpch of their, conn(lchce,?f^hicjt propeefis i^oth tlie fire, car- 
rying off a confiderable quantity .Of iwater 'wl^idi entcK into, .theic jcombination j 
and as the lift portions water ate |JowerftAy' tefei?k^ very ftrong 

Iteat is requiftce to clifiSpate them j and ih this .jirm^lpally cdrififts the change 
produced upon calcareous '^ftoftes , when rediwed into quicHlinse. Quicit- 

The mod violent fire we can make is iflcajjsible of radtlqg and vitrifying 
calcareous earths and ftoneS, when 'they .are. very * Jt>dt;|i,#ery tepiark- 

able thing is, that thefe fabftancts, '.fo / refra^ry 

(luxes, and facilitate the fufibii dt^fiseatapn of i^Bftancfe^ as 

funds and, clays. This phenpinendnj tiu:'«tjfe, off. hidden^ and not 
cufily to be dilcovere<% ferns td'depend-oh a pac£i);u&:4Bi^Hw df'!^e M 
mable prjjiciplc from which tH)ne of thefe m^ttt^ jsl^htiri^ exenajp^ a^^ 
haps on fome remaining portiqin of .watery retsuhed by 
caicajreous earth, - that fire cannot' 

T'hc other cbarafrerillic properties*^? ate* fric fame as the 

properties of tliis emh when converted :j^tti t^iit:ltlik^4^,W refete 

and explain tinder the article Q,b,icKi,(.ltix'. bbfer^^ that if 
we adu to thefe the properaes caicart;(k|M:,’efetb,;i^^ qafeirt^ltiDny ■wp (hall 
■ evi'.k' Oily 'fee .that' all.thde,,profesifrefj,-',aha’|jfeb;.ffe^^qa,,'k^i>li"’^dm^^^^^ 
depend on ,the intimate, Union' of 

eruthy principfe' ih ;caJcareo»;is .incipient 

fa line combination, according tb SttfeTs cal- 

fy) Mr. DAreW fouhil^at cWfe''lKo»e-''' ft|ttces,.}'|k'!e^5i4' a Set 

and one calcareous; fpar, rtfifted a Se.Jur 

vialent, long continued heat} but tHfr other 
Tpars, itulaiutes, and other calcareous fub-' 


catepus 
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<arcous earth to pafs. into a more cotnphyat faline ftate by a more perfctft com- 
bination with, water. We may henos. cafiiy perceive, that as calcareous ftancs 
in their naturalftate do not difier ijmna yitrihable ftoncs but in being lefs bard, 
k'fs heavy, and lefs “hited, yyhichj are precifely , the cflential qualities by which 
pure water didiets l«»m puw ^pth j that as, befitlp.tbe aftion of fire deprives 
calcareous ftoneadf much water,: tpafth chiefly diflers from vitrifiable 

earth by its union lyitf* water i^ahdflaftly, that a$ we qannot doubt but that all 
calcareous earth has, hiren-once one of die principles of bfg.anifed animal bodies, 
we camKit alfo doubt,; b^t (:ha]c.;it|^ water, the portion of phlogi fton (z)^ per- 
haps alfafomc rem 2 unihgfjha“ip^.'t>fi^h which are found in thde 

earths, and which djftii^iib -their cli^^^ arc the remains of the prin- 
ciples with #hich thssf'^i^^tary cai^h. combined in thefe coni- 

pounds,, and wluch contJnuir flrmlyypnlitqd. with tliem. , (a) 

M $.). ; , This , htme Is applied by 

fome chemifts > cQntaanqd in felenitcs. As the 

(a) Moll, p«ihaps;i alVi?al<i»r«<ikf Varftw of qnicld^^ combincdl with 

coni;.in Aich > p9rtipn,,<>|vpWpitil^^' as to Water, . formj«| '}itne-water. Watkr 
cnabl<; theni* by mean® or Heat » toi reduce Arft- (Fixable Crkam &/' 

rocialliccalxcs,;erpcciaUy thofe of htsiil aod LlMl, 'a« 4 ^ QgIcicu,ME. Jn this UBCo.-n- 
biliriuth, .which aW eaply ia(i( hlUjtil ft*^'*^*!* ^'‘bb 'may he tiniteJ ,in fomc 

even in fbine mcafute th)^; of fonning a kind of hc- 

iron. ■ 'By means ■' fuiphuPi-aniil.„ip»perfc«itljr With olcagt- 

with nitrous, .^though infuftble by 
Baldwin. > A'c«tious,B*p#ri>h!i;htrh,,>!ra^ V oiay be rendered 
tioned by Mr,' Pott, Which . * vit’r^clbie by additton of- fixed 

phoric quality- of tjalpU't^s: eSr^, ua«^ aJkalitw fait,i©f borax, -of iedatiye fait, of 
with nitrous acidi liy AfuT^®d';thai acid fahbP^rihe, of idctaihb'calxbs, of gypfeous 
with 4*^}ckl}ai<^ ' hnd .d!»il^ h* ; ft[e? re- ; aiidat^ll^ssons earths^ of , fufiblbfpars, and 
peat^ th3|.'C»erat»4’^fr*q^ntly,>h}w8yl:J^fihg , iacenr^ng to Mr. rOtt,;;of fp^rry quart?-, of 
the-f««|lr'hitid''.a|»d'itW'\fBme'qu,icMiW^-'^^ fixed , ammoniac. Mr. 

pcrcewedi’.'fh*,^- fhc: which-’ipafi^Vip , .QeJJert, Jn iiisT able of Solutions, places cal- 

thefe' ' . cat^oiis earth 'swongft dib fubllances incapa- 

. ceivcf ‘ appeared!;' 'of uhiii'n'g. witb^pfcoos-carths. Never- 

afterwards '.tJi'SJeft', the. eiporiments of^ Mr, 'Brandt ami 

■fireairt of ' fir^r , fufibUlty of cal- 
lemarkiblh'^ciktt^W’i^ii^'wK^^^^^i^^ gyp’ht®,- '■fhis 

. namely,’’ that ■,''die!!':e^yitfti5p'^wh^ -11^"^’ fih ohfyrved, that I have found 

f ined- on' the' fucb mixtures arc 
ecs^me.eaCh expofed '• .fuddenly to -i 

in '’Wh^cc'did'^ vioJyhS.,fii^ i, aitd-'' that by' a g-r-tdoal Jy ra'- i jJ 

the qG|ckl'itrie^l'ac'qhiiy’\tHh;'fl3#lde''i^iNlfhl^ '’'!^*’C; ,th®y '»t<? ■ calcm.ble- into quicklime, 
caufed; which -feems to, be, th-Uthe 
the hold ':;-ySlttjiohie 'add* < 0 f' the gypfmn is. neceffary r<> 

5 ?' tiint this /add, by a ton-, 
••. ':(«,)■ .Wt fufficietttly ,i'«tar.f« U> 

atpi.ds,- wjfh, W'bichV''-tit4yv''-fithisi|':;|Si^^*|^«rf'\0<^afiO^^^^^ of thefe, ■ two Cjntbs, imy 
''ca'rtilty, fffefc;.! - h*. di|fipatedv’' leaving its .calcareous ' b'< lis t h- - 

'n "hdAwhich together -j-vith 'the calcined carih 
bination'’WjW'»ts-i|^dyf;l^'if.ifl^f|««.,''fV'he^^ unfithbh mafs'.or^.qui'cklioic, * 

'uncombhipu' 
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earth of gypfiim, when feparated from the vitriolic acid, ' docs not appear to te 
diffm*nt from pure calcareous earth, vre refer to the articles GypsixM, Sele- 
NjTEs, Earth (Calcareous). 

CCL. EARTH (M E R C U R 1 A L). ^ Mercurial earth is a fub- 
ftance, which, according to Beecher and other chemifts, enters into the compo- 
lition of many bodies, particularly the metallic, together with 
and phlogiftpn, which that chemift calls the ir^ammable earth, But the exift- 
cncc of this mercurial earth has not yet been i'atisfa£fcorily demonlhrated. Me- 
tals and marine acid, of which allb Beecher luppofes the mercurial earth to be 
a conftttuent part, do indeed ^prefent fome phenomena which, may induce us 
to fulpedt that thefe fubftances contain a principle difitnrnt from all thofe which 
we know. But thefe phenomena are not fufficient tb cftablhh, with certainty 
the exiftence of this principle ' See is feid m thislpifc^ under, the articles 
Acid (Marine), MERCuRiiriCATii^ist,, Meta, its, MaTALLiSAT'ibN. 

CCLl. EARTH ( V E G fe T ABLE)., (b) 

CCLII. E A R T H (V J'T R/J E I A B L EV; The earth fo called by 
chemifts is rhe ptjreft, fimpleft, and|^oft 4cu*htaty ot d^l known earths. As 
we have mentioned all the eflfential , pfopertiBa'OT this .earth under the general 
article Earth, we refer for thefe pmperfci^s ; to that ” artic^^^ We fhall only 
oblerve here, that the ftones fbrmed prii^ci^lly'hy thp union of the parts of 
tliis earth, and therefore, called yia-lfiaple afe cafily .diftinguilhed 

from all the others by their hardnefi^ which if that they cannot be cut 
by ftcel tools, and that they <^h elipit (parks febm fteel Th^ have alfo 
the property of giving (parks of light when one of them is’ftruck ^inft ano- 
ther but it is then an internal fife, apd United ^rks ai^ not emitted, as 
when they arc ttruck byfteel. This pifepet^ . of ^ymg figSht bV perculfion 
alfo belongs to glds, .pOrcelainc, and other yitrifted fi^ It wems to be 

a phenomenon depending On eledlricity. • . ' ■ , . ; „.'x. 

{h) Earth (V'^egstarle). From nti- the fee marine 

merou.'i cx,periments made by 'W'allerius' We Rci^, hut 'is lej^. fbluhle in vitriolic acid, 
find ’^hnt earths or affaes of Vegetables have., Thfe earth, ydeV ,tefeiViation, ftiJJ abforbs 
not a!J the fame ^ chemical properties, but aiti '.|t 

nui/ be reduced into three kinds or clallis. fire, not :*fei’?fdiiy: former earth, 

'I he fil'd clafs is the earth obcained by burn- Sftd-is jlffs^ the Hard- 
ing foft, fpongy, and farinaceous plantSii It is , »fe% jrtsotji 'TP^jj^ird' dafs of vc- 

parcly jblubic by vitriolic acids. It is morW^getabie eiirtlE' Is <$iat which .is obtained by 
fulibie by fire in proporrion, -as the, plant*- ;,bui^p^ i^d0d» ^^®**’^®‘*** 

I'rom which it has been obtained was mpfe and 

noiiriihing,. Thus the aibespf rye, b«rl^,' as^hefwpd fr|^ tvhich lilV^^is Obtained'was 
oats, muP .r d,'and cfp.c*;ihHy thofe''of wheat. . harden 

and rice, <v;ro cafily fur»bt?,_^ forming.' green' by the ' 

fr.mfpiiK'nt glaflcj, nbtoD- hardeft wtfads'tfi^^tfte mw tmi^Rbloglafs. 

cafioii-.d by ii'>y mixture of alkalii^piTalt, for Ga^en eoi^ ebiefiy of the 

111' fuch flit could be obtained ;froiin the aibes. earihof dAySd' found 
.jf the above-mentioned gr^ns by lixivia- to be' fnfible by ifife, S/t ske:^mjh Memoirs 
lion. The feconcl clafs of vegWdbJiis earths /sr tife wdr lybo/j By pntrefiSihh Of sege- 
]>. produced by burning the harder and lefs taUe iubfiahee^ 4 calcBrixi|US'yhrth ; tS faid 
fijctuletit plants. This earth* is more Jbitt- to he obtaihabR. . , 

Vitrifiatle 
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Vitrifiable earth, when pqlveri^ed jnto very fine parts, and iroiftened with 
water, atrforbs bilt a vc^ {liiall quantity of this liquid, and forms a paile 
which has confiderable adhdhon, but vio.duilility. ^ When it is nude thin by 
water, it pours like an oily or yifcid; matter r when, it is of , a thick corinilence, it 
does not preferve the form ^yeit tq’it,. but it pnks, and collapfes: it aifo dries 
very quickly and eafily. Tfi pti^the eontrary, thLv ^nely, ground vitrifiabie 
matter be left at reft under wijityr,. fts parts, will unite and adhere together fo 
ftrongly, that a mafs lhall be fdrmesi almoft as hard as a ftone. Hetice when 
vitrifiable ftoiies are ground' with' ^.ipiter, tlie matter .nruft be continually i.’giinud 
and ftirred, and the hUlI, muft fep turned without, In^ for ir they arc 

left but a little At reft, they, harden, and adhere fo ftrongly to the bottom of liv* 
mill, that thp raill-fbjnp.h^ftof ^(rKput difficulty be again let in mosion. 1 i;i3 
inconvenience mayibe 'rfiwlh ,din>tniffied . by mixing the . vicrifiabk; earth to be 
ground, with d|iliekfej!^h% caldarepfts or 

No vitrifiable is ih acid, unkft Its nature hiis born 

changed by having bfe^jqtirfihtely y uhiwid with Other fubftance ; as, lor 
inftance, byfufiem with a fci^teiit quahtiQr of fixed dkali : but it cannot then be 
confidered .as pure vitri^able earth,,a.sif ho? ,thcnrhe prOi>er^^^^ that earth. 

As fome ftohes extef&aUy beftmble .vi^i^ble ftones, and which aifo refill the 
aiftion of aicids, although they ppe vitrifiabi^^the proof by^ acids is not 
fufficient to afceitaktihe fiath^i jof TfO tliis pr<K)f muft allb m 

added that of hardhewi; yi?hicli?^ tbe ii^^ dehjhve. ,M ^d mixe<l 

vitrifiable' earth® ''pti^.'by thd'r and other 

accidentM paartietd^ depending bhtf^het^^ with which they 

are united'. .,y, ' ■' ’ 

Nature prefcpis to uft'many ftqnes^, or fuch as are compofed 

of many kinds of diffiereut oanths^ as the vkrifiabfe^ caJcarepus, talky, argil- 
laceousi gypl'ebus or fel^itic, and even the‘ pyqtous or metallic. But we 
cannot enter into thcfe*details, which ^rc the oWea of pineralogy. We fhail 
obferve, that when an accumtc c^^ tbefc compound bbclies is required, 

the nature' and iftbpQri^na oif. tlw' t^mpbhcm pans may be tiifcavered by fulv 
mittipg iheln fuceeiK^I^ t^!d?cifiveprcsipft,w^^^ have mentioned under 
the dfficks of rhe p^iptip^ Idnda'h^ by Which their nature 

may'.bh dif<^eirad'-ai»d jMrfrVafer fjir vitaifidhk earil'j 

and jlems^ 'i'be 'gidmdriS'i^-EA.wtHY ^ ir a'l y i o Atton. ' , 
CCL-p.'''''EAR-T'lflW;0##,j^^^ V''', 


bjr''’WjieiTt from four 

inoift^n^d o*: , .ou^oei^cbf'wdms ^ from theTamc tiuiin- 

to pf^yent , , 4 • tity 'Of*' thefe,^one Owrice, frx draini?, aiui a 

cellar 'ftijuple^.fextrailvbytnciinsof Thirtv- 

aItiioftvSy'ho'%. dried carfh-warnis\vtt!i"U’ii, hv 

liquor, ' thirteen ounces and'^fi 

nated yjoiiiitrle urinous dVuit> one ounci&'oreoJKn 

from /the potirjd volatile four ounces^ and. a 

'prytcumatic oil, and' eight of .i n.iV 

mixed allcaii'i ^auum, irorfj'Avbich’ wm obiaiisedv I'V frii* 

cv'4porailon, is to: :t^)e c|i.yfe¥d»' aro ^ and'lixiviat:ion;i ah ounce and*. {1 .!i 

nothing clfc' thW-nitfe,' '^Sik'dirSins, of cxtwiiSl -of fixed alkali. mhim, 

C CM 



E F F 


CCI jy. E A U D E LUCE. Eau de luce is a kind of volatile, liquid 
ofaHrong, penetrating fnieli. ' 

'J hii liquor is corupofcd ot the liquid volatile alkali made from fal ammojUvic 
wiih quicklime, and of the rediifiedoil of amber, fo mixed togetlKfras to. pni- 
tiiHC a white nailky liquor, .■ , s 

I'.au. dc luce* 'cannot be prepared witlrouf efertaio management v fur if tlic 
voiatiie fpirit of fal ammoniac and ^ftified oil of amber . ^ limply mixed and 
Diook together, a;.milkyliquorwill ijil^;,pK)duced,foch a« is required •, but this color 
(. if.ippears fopn when the liquor- is, allowed to rclt v'ixltberXbecauiyth^ 
alkali compieat'.y dilToIves the oil bf jamber when in fm«di aquahtitjy .or bccaufc 
this oil dilengages itlclf frOni' the ^qlatile alkali, and lk'>i«?a-pare ,w^ in con- 
iidcrnble quantity. In both, cafes'thj^. liquor bccotnes bur. 

rhe milky color is required in eau de luce. Uy' .re^ipt • cxcelluvt 
e;uj, de luce may. -be made.'. '.■".■i.. kv', 

'Fake four cunces of reiVificd fpiritfO^ wine* ahd.in It’ dilfolve .i^ or tw-elvc 
grain.-; of white ibap ; filtrate’this WUilqu s, then diilblvc^lu Jt a drajn^,:6f rcC’clfied 
oil ot amber, and. filtrate ag^ i fpix asriiiaijcii qf thisi;,lidtttiOn the ftrongefi 
volatile ipirit of faV ammoniac, i|j, as whea fufficiently 

firook, ihall produce a beautiful ,i^^y r|f ^itpph'its furface be formed a 

cream, fome more of the oily if ^ 

' This receipt is .given of the London 

, Pifixmfatory. , The receipt ..giye|4/^;;';:^|j{;,^|^fli-''ia;'wefy bur 'is. .mucJi 

improved by the obferyapous, by that author. 

CCLV. E D U L.-C'.Q I^i;;^,.;,]^;|'s,y.'J^;;idEdulcoratUm.'is^ fpeaking, 

the rendering fubftapc^s morie;,:miy»y>|f;^^ ejlulcor^tioft cqnfifts aimoft always 
in raking acids and other' faliiie' mattery -fub^anci^ tp whiqlydicy adhere i 
and rhis is effected by wufitigg ia;inpch w^a^r, 

antimony, and of the powder ;algi»oi;l^. j,,Ul off from thefc 

iubilanccs quite pure, .'may'|::«'4lveh;;.fe,in|^ahCef'.'.of;edr^ 

In Pharmacy, jul<^ pofrons,; b^ 

by adding fugar, or lyrup*. "-v :■ I*'.. 

CCLVl, . ' E F F ^ V E''S:"q'E, .k^ftinc 

motion excited betvtbtt ihe p^its of tym bodies of ^tureS;,. w 

reciprocally' d'lflolvc .each other,-; ^EfiWefeeuees iccun^p^^^ 

with bubbles, vapors> fmall, jets pf 'thf 
phcitputena 'are: Oi^:cafioned hy..the 
iolutiojis. Frequently, , dfo efietyefce^l' 

Jjcat, {bmci.rnW exceeding that 


ihe coliin.-,)n of, the .parts 'during 

.'fit''rvci>-'uGcs is propmtiortabk'.'to the.',. .aaikiy* with dipiivcd. 


cickntfs with whi<?h k^'-kkriub'-'i? 


-friJnc i d r'c-adling .upon 'each bt'hcr^''. 




'J'nc mod: rcrlfible efFervekefices ate 
aatccl mineral acids with ealcarkus eafms, 

and qily' matter.?. _ 'v.: .•' li-w- ..i’'; ■ ' 

Oeheraify the fubifbahees wlficK eqdtitk a . ietdwte quktihyki'f 
pr inciple are thole w'h&h in jnwlu 
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effi^erdng with, acids.. Oi all acids, the nitrous produces the greatell; heat, 
when it diffokes thefe bodies. . 

Thus, foriiifiance, the heat from a folution of calcareous earth in 

nitrous add i«,:;not'nearly^ fo great as that whidt^'aiifes from a folution of a 
metallic Aibfkance in the &:^{acid, altKougfei’thefc ibiutions arc performed 
ccjually fall s arid the heat whiit^ is produced Jby the combinatbn of nitrous acid 
with oils is lb great, that a flame is ctbickly produced*. ; 

Formerly the word fe^e^i^tion was coawn'only applibrV to elfcrvefcenres •, but 
novf that word is CQi^ned to the’ motion whiclx is naturally excited in animal 
and vegetable matterii'.ahd fr:Om which rSeW combinations amongft their prin- 
ciples take place. This diftin^ion is verylproper j for a fimple* eficcvefcenrc 
is very different from ,a,tru* fermentation .’^^- -tee t’ERMEMTATtON. 

CCLVJI. .‘E F E E $ C E N C E. By this expreffion chemifts 

denote what happens. £4 certaia bodies, upon the furface of which a kind cf 
meal or powder is forth^. 

Efflorefcence is ocea0On(^ either by decompofuitm or by drying. That which 
happens to Cobalt, apd mod martial pyrites, is of the former kind; and the 
efflorefcence obferved cb cryftals of mawne alkali, of Glauber’s fait, of alum, 
of green and blue vitriols, and of fcveral other falts, is of die latter kind. 

CCLVIIf. EGG S. The e^s xkP hebs, of birds in general, and of 
feveral other animals, are .cpj^ipdfed of feyeraJ diftin£l fubftancesi i. Of 
a fheil or external eoa^ which'IjS'^he eggs of bi^ds has a certain hardnefs and 
conffflence, although it is brittle^'' The matter of;thi^ Ihell is a fine, abforbent 
earth, foiubte in acids t heftce i^e^ egg? Ise ft^cd in vinegar, or any otJicr 
acid, they are r^dered quite, fbfey' b^atffe me acid diffbhres and takes away all 
the earth of th»irvi^lv> 

The parts of.i^us .earth. are bod^ together by a fmall quantity of gelatinous 
matter. This mtatter .bebothes very fenfible by an empyrcumatic animal fmell, 
and by the black colob which fhells acquim when expofed to fire. 

The fheil of an is lined i«terhally wkh a very 'white, fine^ .and ftrong 
membrane. If rcfci^whfs a very fine Ikin, and is entirely of animal nature. 

'Thefe external cosiieib^'Cbntam the fubftance of- die egg, which is of two 
.khkls.^ mmelyj ;a,^nq>hatic, white, traftfparcnt, geladnous, vifeous, and gluey 
fubfid.nce, called another fubflancc alfo gelatinous, but 

almoft opafce, yellow, felk i^uey am vifcooa thin the white- This latter, which 
is calkd ikofa ^fcerical;ibfna, i..Wid is furrounded by thewhite. To the 

yolk is' annexed a fmall portion of whfef 'igiiiadnpus matter, thicker and tougher 
than the reft of fhe white in which .die embryo b Contained. 

We do not iniehd here ..to examine anatmnically the ules of thefc feverd 
parts of the egg j- we will confider them only'relatively to their chemical prb- 
-pertie* and;<prindp|es. . . As eggs contain the ’.embryo ,,of the animal, smd the 
nourifhiheitt propas; it iherejafe, they arc proper to give as an 

exanr^ of the;ana^^' of animal feed. 

-The fetib bf eggs arc tiotronly aV pbtaiosd by,ealclnatirm of i^ jOther. j»rts of 
fbrbebtf that b, £?}ol^>hy..a<!iids, but!< alfo' tfa'e eggs, are fufible- and vitrefeible hy hr*, 
calc^eoua); or .coiWeffible :il}to^(iubkUa>e. .Srr Xas-tu (Akimai.), , 

The catih dl die fhflbt apA alfe. f he earth 



E G" G 


234 ■ 

The white of an egg CiWinot be diflblvcd by acids or by fpirit of wine. Tiws 
latter folvent, far from dividing it, on the contrary coagoi!W;cs itj, by taking 
from it a great pa^rt of its water which rendet^ it liquid. 

The ' white of an egg is folublc and mifeible with wafer, bnt dii^cultly, 
bccauleof its vifindifyi Spirit of wine poured intOi.wats^ wbicJt kcepiic diflblved 
feparatcs if, and precipitates it in form of a curdi» in f his refpcft^ the while of 
an egg relentbliCS gummy, mucihiginous, and gelatinous matptrsf It isy in fa^, 
a matter entirely of the nature of animal jellies, but,; of that kind.iirhich arc 
coagnlable by heat. I'lic white of an egg, cxpoled to' a lels heat than that of 
boiling water, is coagulated, hardened, and its tratilparency is almoft entirely 
changed to a milky -white color. This fubflance cont^s no other principle.^ 
which arc volatile with the lieat of boiling water, Uian. water for if whites of 
eggs be dilblleU in a water-b.ith» nothing but water ds obtained. While they 
lofe this water, they become more and .more hard arid horny ; tltey reiume their 
tranfparency, and acquire a yeliow-reddi& color ; fo that wlvcn tliey aHfe dried as 
much as poffiblc, they perfectly refemble horn. 

If tlicy are to be further analyfed, they mutt be put into a retort, and ejcpofcd 
to a naked fire : tlicn fetid empyreiumatic oil with much volatile .aikali is 
* obtained i and in the retort, when the diftiUation is finilhed, a coal is left like 
that of other animal matters, from this analylis w'e fee that the white of an egg 
is a perfcftly animaliled fubllance. See Jei.cv ^Animal). 

The yolk of an egg is chiefly compoled of a gelatinous matter like the. whitej 
for it alfo coagulates and hardens by heat } but it alio contains a confiderable 
qtiantiiy of mild fat oil, which is in fomc meafure fuperabundant, aarid not com- 
t^ned, and, in ihort, in the fame date as thole oils which may be obtained from 
vegetable emulfive feeds by expreflion. Thus the raw yput of an egg when 
mixed with water is not entirely diflblved, as the white is j but forms with it, on 
account of this oily part, a white milky liquor or emulfion. This animal 
cmuHlon is vulgarly called /lur»V • 

This fuperabundant oil of the yolk of an egg may, be, firpm if, lil<e 

that of mod vegetable grains, by expreflion. But to mi^ chit operation fua- 
cefsful, the yolk of an egg ought to be deprived as i^ch as is pofiibk of its 
water. I-br this purpoie, the eggs are to be previoufly hardened, and the yolks 
.are to be^ttierared, dried, and even roaded in a Vdlcl, rill they become 

fomewhat iofiened by the dveating out of the otl| theji^jlfe then 'to be put Into a 
prcls, arid a fat, tindtuous, yellowiih, ai^ fuid^'cbtly mild oil is proc»if<^, whicii 
readily fixtv hfelf in the cold. This -pU haSsthe iiiwH-pf readied or fricxi eggs, 
from the drying and roading given to the yolks' before .tWi criiipreirioii. Psobably 
♦his oil. might be obtained by a flower and mpri careful dryirig without roading, 
and comirqi^ntly wifhput any change or fedl, - i 

Protn this quantity of fuperabubd^t Oil Inr^ks pf cgg% wc iuot pereeive a 
remarkable refemblarice britv^i|tt & eggs of api^sda,at)^:y|j^^ie Tbls 

oil, is ^und 'in all leipinal ‘patiers probably re . 

(%|®T.'B4£«RESSEP,,J. .. , , e',' , 

As jfl] eggs In gene^^al are pompt^ of a veir.WurBhing fubdai^^ and thac 
thole of iiBiariy animals have a very agreeable tadcj t^yihave;breP mbcni^iCx^ ^ 
/ aliment; 'I'hey act alfp employed ift medicine apd in flk arts. ; Tfce wF rin 
egg is an ingredient in tollyriams and catapladriS fot difcal^ of thfc eyes'^ and 

' 'both 
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both the white aWd yolk in emollient and refolvcnt calaplafins. The ml of eggs 
is foftening, relaxing, and Inbrkating. It is employed either fingly, or formed 
into a pomatum with fat Ihatters, in- borns, chaps, contraaions, and . other 
fimilar difeafcsv , ' 

The white of an egg, from ife folubHity in %ater, and from its coagulating 
by fire or in fpiritiious liquors^ fucjccfsfulljr onj^loyai in pharmacy, for 

many ufes of the kitcheii, and'fbr'cianty|i^ the jtiica^ of whey, fugar, 

Jyrups, &c. Sfe'FfLTKATtp0ii^ , , ’■ 

The white of an eggal^ne iofifis a Ihining, which 

is applied to fevj^ral femds Of jityork,' and parti$ji?|arly ' td ■pifto rfes; Laftly, the 
yolk of an egg, frdid i^fo^ly dirf -y^ifcid part^, is a '^oper micrmediate fubftance 
for tlte mixtufc by tr^f^ion of 9itsfwit!h watery tiquow, fo ^ to form cmul- 
fions. Several god^ri^m^s sure upim this fubjefit in Mr. Bcaumt*s 

Treatifc on''j'^rm«cy..',;’''f^)'-' ' , ^ ' 

CCLIX '-E-JEE'C-- A M: P.'A''N'.-,E.' ■ 

CCLX. E L E M E N T*^S. ThoTc bOtlies are Oalledjby'ehemifts e/mev/x, 
which are fo Bmpki that they by imykrioym mfeehqd be decompoled, or 
even altered s iind wjiibh alfo enter ^ 'pi^cipleSi of conttifUent parts, into the 
combination of oth^ boi^fs* 'whkh tfitrefibre call^ compound bodies. 

The bodies in which this finripfeeh^ haa beeh' fire^ air^ water, and 

the pureft earth j for by the qcusfo Itbd smAiyfet which have 

been made, notWhg haai bcefl uitimatfeiy produced bjUt fonpe on or more, 
of thefe four fubftances,' accOi'dihg tQ?i^ejtiac'uJe of’th^ decOmj^fod bodies. 

Thcfe fubilances, althcfogh ¥epdt!i{>d"fit!ifolip» i ifiiiy poffiMy ^ and may 

even refult from the Union of ;f(?W^ fUbftances : but as 

experience teaches us nothing on fubJe/S:, We mi^ without inconvenience, and 
we ought to confider, in chemiftfy, fire, air, waterV stnd eaith, as fimple bodies* 
becaufe they really aft as fuch in all chemioal opeiUtions. 

The elements are aKb called by chemifts frimary ^inciples* See Pu iNCiPtts, 
Fire, Air, Wates, and Earths ’ ' ■ ' 

CCLX1. ELI a IT A T I O N. f?; 

CCLXII. E L U T R I A T I O N. (h) ; ^ 

(t) Mr. Reatlmi^r that eggs might (^) EwquatioK. This is an operation 

be prcferycjl idiHing mtMiths^ Of ysaV®, ,hy by whj^h ,a niope fufil^ (bbttaRqc is fepa- 
being covered with' mutmn fiict,* irac' Sny one .lSir*i6i^bk, by means of a 

Other fat fobftaifofi j which* by fiIKn]^up tlk.’ -hS|it'foffiyk(rtly tnek the former, 

pores of the- excluded Ute-Rir, whiiCh'‘flf bet hof ^ Jattssr.' ThoSip allay of copper 
neceffiMry to pulrefa^tp*; V >;* *' • Rftdiead may bcnfepatatcdby applying a heat 

(f) ;i:fcECAMi*R.^®, , ,-, From tHiiafe;twj» wlfi®hihal| melSlhelit^ h«t not the copper. 
ounct» ofthe r«»tS‘9f r«decainpane wi^^^ (b) EiOTRiATION ^ im^ppmUpn , per- 
tained^ ..to difolladqfctbrcf^^ by, .wafoing foRd, fohlbiices with 

■ h4lf wakf, ^'ftirriog them ,weR tbgei|>er» and haf- 

'tllf ;jp<ittrmg.dflF the water, ,yif,hih? "the ‘fighter 

' Wi'^-t'i0«iptedy;’ ■ barf tahiain* k th»f<qP»,|ed',w5|ter, 

. mnarkS, 'thai:''it rtmdie# , ih th8«e*«lljii'''|iarf wat it may be thereby fejj)phi|(Hi''‘fifoU»‘the 
’ fifthf!fOor«'’n<ntf By this nwtallic 

.■ naot , . -ores ,8r«'-deanfed ^ from, . ^rth* and 

- other fighter annwtalfie pmtcles adhering 

nh z • CCLXIII. 
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CCLXm. E M E R A L D. rO 
CCLXIV, EMERY, (k) 

CCLXV, E M P YR E U M A. £mp3nrcuml is a fmell procjfrediftg from 
burnt animal and vegetable matters, when they are exgoled to a quick, foe, par- 
ticulatly in clbfc yeilcls. I . 

Empyreuma iis the peculiar fmell of burnt oils. No other but^oily fubliances 
Can produce it. As all vegetable and animal matters ctm^n oil, and as no 
other fubftance contains it, hence the empyretimati'e ftnell muH;. be peculiar to 
burnt atiim.iI and vegetable matters j and Jience allb wc mai^difcoycr-oil whtereT 
ever it m-iy be by this fmell, which is lb diftingnilhablti, it is very fcnfible 
even when the quantity of oil is too Ihwll to be difeovered by any other me- 
thod. If then we perceive an empyreumatic fmell when we burn a fobftance 
in clofc veflvls, we may conclude that th^ fubftance contains -oil. If, on the 
contrary, no empyreuma be perceived, we may be alTured that the luhfiance 
does not contain oil. . 

CCLXVI. E M U L S I O: N. An <MbulfiGn is a wafcr^ liquor, in which 
fome oily matter is difperfcd,;and difFuffed (bai not dilTolv^j, by the intervention 
©f a mucilaginous or gelatinous fubfl^ahce. . , . 

The ftate of the oil in cmulfions is the caqfe why they arc ppake, and of a 
milky’-white color i for this mi|by ^ppearance.ds given to. all tranlparent bodies 
by others that have not a very dimnet color, wh^hThey are mutu^ly interpofed 
and divided to a certain degree. \ 

NeverUieiefs, water oil ■ jttighily adhC;*^ ia cmUlh.ons, by the 

intervention of the mut^a^'hous matter ; Tbr.pil .^tatbd with waiter gives but a 
momentary appearance, iof an emulhon, and only durilig theggitatibn. When 
it is left to reft, the qSi prefehtly riles to the furfacc.. 

All vegetable and anim^ fubfi;ances . ebntainihg an uncombined oil, and 
mucilage or jelly, being triturated with water, yield ejhu^ons. ^ 

Moll feeds and grains, all gum^relins, gUmmy and f^Opuji juices, and yolks 
of eggs, are capable of forming emuUlQh.s with water. iXattly, the milky juices 
of ptints, milk, and the chyle of animals,.ougbt to be cenfidered as natural 
cnuiilions. .... 

(i) Emsrald, is a j^cious verifed ea)einfi..ver(il<^grife, '^tl^igbtgniins 

flone, rpncaihod 'by fevcral uaequd ftdes of rnimuth 

suid obtufc angles, rerming irregular priftns^ ’ 'and tWo. Oimccs'joi ' pre- 

Its color is preen t With a moderately ftron^ t :yioufly^kio«d iiiid -Jiiswi^^ by keep- 

licat 'it ber omes hhie, but recdVtrs its on- ing maf mb|$ure f«ii|M.diiribg tWe»ty-four 
ginal grmji ch'lbr When told. -By'4^.|^re houf^i';: t'-.- - <.;* ■ , 

to col^v’Usflbiar heat, eineraldf*w%re 'r«n- ■ iSiiwiw, iSfaivery 

dered -.'hita'an'd «f varicu8^«Qk?rs, aidd^ifoon 'veftai%^y ;U(|fU^'tCo»i(^.dng.a;ij6^U#<»^ 
aft^nvarJi' i^ere' fufed, , by, which' the;^'1oft of i-ron. it ijar^iu^i* JtliM*- 

p^rt of their 'weight ah'd 'hafdhfefr^iSw Pia- fbre' gl^Sj 

.Mdhens, 'Emeralds have '.the 'pto^rty of 'aftd'bard 

■ fljidfng 'in the, dark after having %<w*ed. tahi "■fitfiill' of gbld,'' "coppea*. 

They are the fotirth in .bafdneft 'frbitf diar Tbe^mhWial ;4Wed.by'.«lbh«!ttdi^8 
monds; oevertheiefs tliey afre fulbdpCtbfe <dif pMeOi and 

imprelBon fjom a hie. *' Emeralds %n«y 'be with pK>ba^itty^beikv(^..m br'fopmfe 
imitated by adding forty-eight grains of pul- called platina. . . .■ » , 


ccLxvn. 



CCLXVII. E N A M E L- Enamel is in general a vitrified matter, betwixt 
the parts of which is difperfed ipme uny^itrified mutter : hence enamel QUght to 
have all tiie properties of ghi^ exciting tranlparency. Enamels then are opake 
glafles, and their opacity and-^Jora proceed fr^n the unvitritied matter whicJi 
tiiey contain. The unvitrified^ patters which give opacity and various colors, ta 
enamels, are almofl , always metallic calxes. Receipts for making fcverul kinds 
of enamd may be found in feveral books, particularly in Neffs Trcatife on the 
Art of Making Glafs, with Notes by Mcrret and Kunkcl. 

Enamels ought to be very fufible. They are employed to color or to paint 
feveral kinds of work which are made by great heat. I'hc wlute enamel is ulld 
to cover the earthen ware called Delf^ to which it gives the appearance of 
porcelain. With the other colored^ enamels tltjis Delf ware, porcelain, and 
allb the white enamel, ^tre painted. 5^^ Delf-Ware. fl) 

CCLXVIll. E ^ S’ MARTI S, and E N S V E N E R I S. ThoK 
I^atin names are given to the flowers of iron and of copper made with liil 
ammoniac, or rather to thtie two metals fublimed by this lalt. i>ee Flowers. 


(!) Enamels are glafles containing fotpe 
opaicc i'uhftancc, that h either unvitrihable, 
or incapable of being vitrified with the de- 
gree of heat requifite for the fufioivof ordi- 
nary glafs. .Of the latter fort are aliuoflall 
the enamels ufed, they being moftly compofed 
of glafs mixed with metallic calxes^ all Which, 
not excepting the calx of tin, by more intense 
heat might be reduced to tr^^nlparenf^glalles^ 
'I'hc white vitreous cpmpofition which is the 
b.ifiB of all enamels Is prepared, according to 
]\eri, by mcUing together a hundred parts 
of frit of calcined flints* one part of pure 
lalt of tartar, and a hundred pans of a cafx 
of lead and tin. 'Ebis calx is pre; arel by 
calcining together dipjal parts of tin and ieatf, 
and reducing the fubflance fi> calcined to a 
. very fine powt^r, by bruifing it, pafling it 
through aittfeve,y|jqying it p) water, decant* 
ing the water in Wh 1 :h the jfiaer parts' are 
fnfpendcd, evapofatrtig the and 

the powdery andby repc^itlng thter calcinatioa 
and fttbfequcnt opigtJJ'tioats upon the grofier 
particles, till they bt^come i. as^ ' fine as the 
former. This ; com pofition when llightly 
fufed is 4:0 be. reduoed * to a.'pbwderj.and 
formed ifitoall thc v'ariouis colot^d, enamels, 
by adding, to it colqfte]| T'hus 

by adding to fix:pohnd^ of this 

' fof^y-uigbt ghins '6lf 'jfW w/j/U 

emml 

hf adding' toithe 'three dunces 

jaaflrie, fixty grams of calcined 'Coppc-*r ^ 
a turqui is Uue cn^^md^ by adt^ihg thiec ounces 
of calcined copper, nincty-fixgfains of zaffre, 


and forty-eight grains of magnella; a green 
enutnel^ by adding three ounces of calcitscd 
eopper and fixty grains of Aides of iron; a 
JhminghUuk emmd^ by adding three ounces 
of zaffre and as much nugncfia, or by adding 
fix ounces of red tartar and three ounces of 
the ibrnc magnefia ; Zipurpk enamel^ by adding 
three ounces of magnefia j ^yellov) €nm 7 iel^ by 
addiaig three pences of tartar and feventy- 
two grains of magnefia^ a fca^grem ar 
cdorkl fnemel^ by adding three ounces of cal- 
cined brafs and fixty grains of zaftVc ; and a 
vhhuedored tntswiU by adding two ounces of 
magnefia and forty-eight grains of calcined 
copper, I'hcle are rhe receipts given by 
Neri, approved by Kunkcl, and now fuc- 
cefsfully iifed. The inteniity and cddli- 
JDuance of the heat nj till .be attended to, 
as the colors both of enamels and of ti c 
trahfparent glafies imitating colored precious 
ftoncs, efpecialfy of thole which contain 
magnefia, depend much on iheA: circum- 
Itanccs. White enamels may be ctunpoAd 
of other fubftancr sbefiJes culx ©f tin. Mcrret 
propofes to fubflitutc reguius of antimony. 
Calcined bones, and perhaps other white 
earths, may be ufed for the fame pUrpofe. 
Mr, D^\rcct found that gypfum mixed with 
white clay, or with clay anti fpar, 

formed very beautiful enamels. Evrbaps 
forne of theft' enamels would (v-rm pi%.fciabjc 
gUziugs to that.m-ulc with cal a of tin, An- 
covering tli<./ic kinds elf cart jicn ware which 
require, in the baking, greater heat tl’K.n it> 
fuitable to the common enamel, 

CCI 
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CCLXTX. ESSAY. Eflays are chemical operations made in final!, to 
determine the quantity of metal or other rhatter which is contained In minerals, 
or to difcover.the value or purity of any mals ofghld or filver. 

We Ihiill treat fucceflively of each kind of efiky. ' i 

CCLXX. fi S S AY 0/ O R E h'. Befoi^ qdays of ores can be well 
made, a preliminary kriov/lcd^ of the nature of thei* feveral metallic minerals 
ought to be attained. Each metal has its proper and improper pres, \vhich have 
peculiar charafters and appearances : hence perfons, , accuftPmed to fie them, 
know pretty nearly, by the appearance, weight, and other obvious qualities, 
what metal is contained in a tpineral. A good eflayeroiight to' be very intel-. 
ligent in this matter, that he may at once know what the proper operations are 
which are rcquilite to the ellay of any given mineral. Some remarks may be 
founJ on this lubjedl; under the article Ores. 

As metals are very unequally diftnbuted in thdf ores, we fliould be apt to 
make falfc and deceitful effays, jf we did not ufe all poflible precautions that the 
proportionable quantity of metal produced by any eflay lhall be nearly the 
medium co.ntained in the whole ore. ' This is eflfodled by taking pieces of 
the mineral from the 11* veral veins of the' mine, if there be feveral, or from 
different places of the fame vein. All thefe minerals are to be Ihook together 
with their matrixes. The whole is to be well mixed together, and a convenient 
quantity (rfthis mixture is to betaken for the eflay. This is called the lotting 
of the ore. 

As eflays, particularly the firft, ame; generally niade in final!, cfTaycrs have 
very filial weights correfponding to the wei^ts ufed in the great, that is, to the 
quintal or hundred pourids weight, to pounds, ounces, drams, &c. T he eflay 
quintal and its fubdivifions vary according' ‘ to the diffeirjice of weights in 
different countries, and this occafions feme confqfioii, when 'thefc weights are 
to l>e adjufted to each other. Tables of thefe weights are found in treatifes. 
of eflTaying, and particularly in thal: written by Senkmer, and tranflated and 
remlered more complete by Helloti which epntains the detrik ncccflary for 
the fubjefl. < . * 

The cuftom is to take, for the «(% quintal, a real %3ghtof a gros, or dyam, 
which in France is equal to ya grrins » biit as the ;whc«e dram reprclents^ioo 
pounds, each grain reprefents a pound and a fradlioit of a pQU«)d} arid hence 
jbme difficulty apd confufion arife b making the fubtthqficm^,, 4 rncthod 
is that of Mf Hellot, which is to eflay- quaital' c^ual to 

a hundred real grains, and then eiKh j^ain reprefents- a; real This eflay 

quintal is fu^cicrttly exaft f<^ orCs of lead, tin, 

bifmurii, and mercury. But for ores of fih^er tbd gold is 

converienti for tbefi * rentals, as Mr. Heliot fays^ ^eraUy'i^^^ 

quantity, that the button pr fmall jikee of metal rib 

r'e accurately weighed, if a hundred real grains 

and the difficulty of lepafatbg tire gold from b 

greater. Thefe motives have bduced Mr. Hclj^b* lilfcfbf 

quintal fixtcen times bigger, that is, equal, to 1.600 rieal grains, reprefcnt 

1600 ounfces, that is, i)o6 lb, or quintal. I'he-'Otttfee bering hftr 

a^rrain, its feveral lobdivifioife mutt be reprefented by frfimibs’ bf # 

* Thu* 
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Thus It grains of the fiifiiitioiis. quintal icorrefpond with^V of areal grain (tn) % 

^ and this fetter quantity may be accurately weighed in cflay ballances, which 
when well rnadc, arc .fenfible to a .roupb lets weight. 

When a quintal of an ore to be\dTayed has been weighed, and lotted, as wc 
df feribed above, it is to, be roafted in a teft under a muffle. It is to be waihed, 
if .ncceflary i and, in fliort, the feme operations are to be made in fmall which arc 
ufually done, in great. Additions alfo are to be made, and in proper pro-, 
portions, according to the peculiar nature of the oiie. The fluxes generally 
inixed wit|i the ore in eflays are three, four, or five parts of black fiux; one, 
two, or, tluee parts of calcined borax } and onfe half of that quantity of decrepi- 
tated common fait. The snore refractory the ore is, the mere neceflary is the 
addition of thefe fluxes: then the whole mixture is to be fufed either in a forge, 
or in a melting or clfay iiirnace. 

To make eflays, well, all poflible attention and accuracy are to be employee!. 
This object capnot b«' too muph . attended tO} for the. leafl; inaccuracy in 
weighing, or lofs of the finalleft quantity of matter, might caufe errors, fo much 
greater, as the difproportiOti betwixt die weights employed and thofe reprefented 
is greater. The moft minute , accuracy therefore is necclfary in thefe ojiera- 
tions. For inftance, thp eflay t^llances ought to be flnall, and exceedingly jufl. 
The ore ought not to be weighed till it has been reduced to grofs powder fit for 
roaltingi becaule ibmc.of it is always loft in this pulvcrizaiioxi. Wlien the ore 
is roafted, it ought to be covered with an inverted teft i bccaufc moft ores are 
apt to crackle aiid diljperfei, , when firft heated. To make die fufion good and 
complcat, the precife degree of fire which is reemifite ought to be employed ; 
and when it is finiftted, the crucible ought to be ftrucktwo or three times with 
Ibme inftrument to facilitate the difengagemenrof the parts of the regulus from 
the fcoria, and to oecalion their defcent and union into one button of metal. 
I’he crucible ought not to be broken, nor its contents examined till it is pcrfrdly 
cold-- , 

.Upon breaking the crucible, we may know that the fufion has been good, 
if the fcoria be neat, compalS, and equal ; if it has not overflowed or penetrated 
the .crucible V if it qontain no metallic grains •, and if its furi'uce be fmooth, and 
holfjwed in the tnidefle. The r^lusor button ought to be well collcftcd, without 
holes, or bubbles, and to have a neat, convex furface j it is then to be fcparaied 
from the fcoria, vfcH Icrapal and cleaned ; and, laftly, is to be weighed. If rlie 
operation has n»de. ijU weight tlie quaniUy of metal which 

every real qu^tal of ore will yield in il^ie great. If the perfefi: fuccefs of li.is 
eflay be, in any relpeij^ doubtful, it ought to be repeated j but the b eft method 
at all times is .tO. 'ma^C feveral qi^^s of the feme ore. ; Some fmall diflerences arc 
always found, hqwcyerwcil the -efllays may have been made. By taking the 
medium of the j^lts-oft^JE^^ wc may approach, as nearly as 

pofflble, 

: as robes aie not (wijkh cannot b.: 

wulbut caaifij^rable ore has bt*n cfTayed, frh of 

,, poaticts, of are Here fuppofej to makc>’, qiiinVd!,, ar-.” call:: 

ci^nfefes'9ia 16. troy grains, ior.'WEiuH-:’, 
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real pounds of the ore ought to be previoufly eflayed ; and effayers ought to be 
furnifhed with neceflary furnaces anti inftruments for thefe larger eiTays. 

We now pioceed to give fome examples of cfTays of ores. Toeflay a lead ore, 
for indancc., v.hich is not very refractory, let one or more quintals of this ore be 
grolly jjowdered, and roafted in a tell till nolmore fulphureous vapors be 
exhaled, and tlien reduced to a finer poAvder j it is then to be accurately mixed 
with twice its weight of black flux, a fourth part of its weight of clean filings 
of iron and of borax. I'licle proportions arc given by Mr. Cramer. Tlie mix- 
ture is to be put into a good crucible, or rather into a teftj it is then to be 
covered with a thickncls of two or three fingers of decrepitated fca-falt ; the 
crucible is to be clofed, and placed in a melting furnace, which is to be filled 
with unlightcd charcoal, fo that the top of tlie crucible lhall be covered with it. 
Liglitctl coals are then to be thrown upon the unkifidled eharcoal, and the 
whole is left to kindle (lowly, till the crucible be red-hot j foon dfter which a 
hitfing noife proceeds from the crucible, whicli is occafibned by the redudlion 
of the lead : the fame degree of fire is to be maintained while this noife conti- 
nues ; and is afterwards to be fuddenly encreafed, fo as to makeaperfedb fiifion; 
in which date it is to be continued during a quarter of an houti after which it 
is to be extinguifhed and the operatioti is then finifhed. 

The filings of iron are added to the mixture, to ablbib the fulphur, a certain 
quantity of which generally remains united with the lead ore, notwithfbanding the 
roafting. We need not fear left this metal lliould unite with the lead and alter 
its purity j becaufc although the fulphur fhould not hinder it, thefc two metals 
cannot be united. I’he refraitory quality of the iron does not impede the 
fufion ; for tlie union it forms with the liilphur renders it fo fufible, that it 
becomes itfelf a kind of flux. 

This addition of iron in the eflay of lead ores would be u&lefs, if the ores 
were fuflicicntly roafted, fo that no fulphur (hould remain. 

l..ead orc.s generally contain fome filver, and fometimes.a confiderable quantity 
t)f it ; wherefore, after the ore has been effayed, and the regulus of lead collciled 
Slid weighed, it ought to be tefted, to difeover the quantity of filver it contains ; 
•md a:; lometimes thefe lead ores contain alfo gold, the button of filver remain- 
ing upon the cupel ought to be eflayed by parting, to afcercain the quantity of 
gold, if there be any. 

'Idx* tletails for tlic eflitys of all other ores and minerals are too numerous to 
be inferied in tliis work. They are themfolves the fubje^l of feveral books, 
which ma, be cDDfulted. The l eft of thefe books are Cramer’s Art of EflTaying, 
(.'frs Ticiimaftica)., and Schlutter’s Work tranilated into French by Mr. Helloc. 
We fliail find many things relating to this matter under the articles. Ores, 
S-Mr -i tNc of Ores, (n) 


Tho t'ffaying of ores is a matter of 
nu n iinpoitancc to chemiftry,* to arts', and 
to the wealth of nations, that we fliall en- 
deavor to fupply what the author of the Pic- 
tiunary has omitted on this fubjeift, by adding 
to the fevcral articles of the ores of metals the 
methods of clVa}ing thefe ores. ' Sifr 'ORES. 
We fhall here only obferve in general, that 


the methods generally pradliAd-for effay 
ores of impcrfeift metals, and femintetaJs 
pecialiy, arc infufficient to procure the wh Ic 
quantity of metal contained in ores, or ew » 
fo much as is obtained in ^tbe fmcltinc 1 f 
large quantities of ores } aiul^Ilat theren 
the refult df cflays is not to be fconfidcred .it 
the precife quanticy contained in an ore, h it 

genexaliy 
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CCI.XXI. ESSAY of the V A L U E of S 1 L V E R, to exainiii^; 
its purity, or the quantity of alloy mixed with it. Th: c/ommoa mcrhod of 
examining the purity of iilver, is by mixing it with a qiunuity lead propor- 
tionable Lo tlie quantity of imperi'cct metals with whicli u is iuwpofed to be 
alloyed v by telling mixture % and afterwards by weighing the retnaininp^ 
button of filver. I'he lofs of weight which the lilver iulfcrs by cuneilauon fnewi 
the quantity of iinperfect metals which it containt d. 

Wc may hence perceive, that the cflay of filver is noiliing cliV thv.n ihc 
refining of it by cui>eikuion* "I'he only dihcrcnce betwixt thefc two opera' i<;os 
that when Diver is lellcd meiady for the purpofe of refining it, its value is 
rally known*, and it is therefore mixed wirh the due proportion of lead, aiid 
tdted without any neceflity of attending to the lofs of weight it fujlaiiis during 
the operation ; whereas in the effay ail puffibie methods ought to be: emj>i' wed to 
afeertain precifciy this lofs of weight. The firlt of rheie operations, or tiic n^ ;e 
refining of lilver, is made in the great, in the Imeking of filvcr ores, and in 
mints for making money. See Refining. 1 he Iccond operation is never madu 
but in fmall ; bccaule the expences of fmall operations are ids than of great, 
and the requifitc accuracy is more eafily attended to. "The Lift operation is our 
prefenr llibjeft, and is to be performed in the following manner. 

Wc fuppofe, tirft, that the mafs or ingot of lilver, of which an eftay is to be 
made, cojififts of twelve parts perfeftiy equal, and thefe twelve juris are called 
penny-weights. I'hus if the ingot of filver be an ounce weight, each of tliei'c 
twelve parts will be of an ounce; or if it be a mark, each of thefe wdll be 
-r i of a mark, &c. Hence if the mais of filver be free from all allay, it is called 
filver of twelve penny-weights ; if it contains tV of its weight of allay, it is 
called filver of eleven penny-weights ; if rV of its weight be allay, it u called 
filver of ten penny-weights; and. thefe ten penny-weights or parrs of pure filver 
arc called fine fenny-weights, 

Weouglit to obfervefagre concerning thefc penny-weights, that eflayers givealfo 
the name penny-weight to a weight equal to twenty-four real grains; which latter 
real penny-weight muft not be confounded with the fornicr, which is only ideal 
and proportional ; and fuch a coafufion is the moi'e likely to take place, as thU 


generally only as an inaccurate approxima- 
tion to that quantity. Mr. Gellcrc aferibes 
one caufe of the want of fuccefs of thefe 
<^pcrations to the alkaline falts employed as 
liuxcs to the ores, by which moft metallic 
calxes are partially Ibluble, but more cfpe- 
cially fo, when any of the fulphur of the oi*c 
remains ; which, by uniting with thefe falts, 
forms a hepar of fuiphur, which is the moft 
powerful of all fol vents. He propofes there- 
fore to omit the black, flux, and other alka- 
line falls, and to add nothing to the ore but 
powder of charcoal, and fome fufible glafs. 
This methqd, he fays, he learned from Mr. 
Cramer, and has hirnfclf ufed with much 
fuccels in the elia) s of iron suici copper : but 
finding that othci* imperfect lucullk fub- 


ftances could not fuflain the heat necefiary 
to cffe£i: the fufion and vitrification of the 
unmetaliic parts of the ore witliout being 
partly diftipated, he found it nt-ceilary to add 
in the cflays of thtfe latter metallic matters 
fome borax, by W’hich the fufion might bo 
completed with lets heat. As wc confider 
this as a confidcrable improvement in the ait 
of clfaying ores, wc (hall, to the articles of 
the fevcral ores, add not only the proedfes 
commoniy prefiribed, but alfo thefe of Mr. 
Gellert, according to the method here meii- 
tioned. 1 have (ometimes clfayed ores very 
fuccefijfully by this method, from which 1 
could obtain little, if any metal, by means 
of the black fluxv See Oskjls. 
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ideal penny-weight is alfo, like the former, divided into twenty-four ideal grains, 
which art* called fine grains, 

An ingot of fine fijver, or filvcr of twelve penny- weights, contains then 288 
fine grains i if this ingot contains -,4r of allay, it is laid to be filver of 
eleven penny -weight and twenty-three grains v if it contains -j-g-j- of allay, it is 
called filver of eleven penny-weight and twenty-tiro grains i if it contains vjV, 
it is called filver of eleven penny-weight and ten grains } and fo on. E^ly, the 
fine grain has aUb its fraftions, as 4> ,1 of a grain, &c. 

As effays to difeover the value of filver are always made in fmall, eflayers 
only take a fmall portion of an ingot for the trial, and the cuftom in France is 
to take thirty-fix real grains for this purpol'e, which is confequently the largefl, 
weight they employ, and reprefents twelve fine pen ny-w rights. This weight is 
fithdivided into a fufficient number of other fmaller weights, which allb reprcfcnt 
fradions of fine penny-weights and grains. Tims eighteen real grains, which is 
half of the quantity employed, reprelent fix fine penny-weights; three real grains 
reprefent one fine penny-weight, or twenty -four fine grains; a real grain and a 
half represent twelve fine grains ; and .f- part of a real grain represents 4 part 
of a fine grain, which is only ,j\ part ora mal's of twelve penny- weights. 

We may eafily perceive ti'.at weights fo fmajl, and efiay balances, ought to be 
exceedingly accurate. Thefe balances are very fmall, fufpended and incloled in a 
box the fidcs of which are panes of glafs, that they may be prefcrved from 
dull, and tliat their motion may not bealfefted by agitated air, fo as to dilbrder 
their aftion. 

Wlien an cflay of a mafs or ingot of filver is to be made, the cuftom is to, 
make a double eflay. For this jmrpofe, two fiditioiis lemi-marks, each of 
wJiich may be equal to thirty-fix real grams, are to be cut from the ingot. Thefe 
two portions of lilver ought to be weighed very exadly ; and they ought a'lb 
to have h'.en taken from cptiofitc Cdes of the iigot. 

JVtIons accuftomed t*> rhile operations kne,w pretty nearly the value of lilver 
merely by tlie look of the ingot, and ftlll better by rubbing it on a touchftone. 
By the judgment they forrn of the purity of the ingf)t, they regulate the quantity 
oi' Icaci which is to be auJed to it, as this quantity mull be always proportionable - 
to tlie quantity of imj.'trfed: metal mixed with the filver. 

Neverthelefs, this proportion of lead to the alloy has not been precifely de- 
termined. Authors vrho treat of this fubjefe differ much. '1 hey who direft 
the largeft quantity of lead fay, that rliercby the alloy is more certainly deftroyed ; 
and ethers 'vlio dircdl a fmall quantity of lead pretend, that no more of thaf 
metal ought to be ufed than is ablblutcly nece/lary, becaulc it carries off with 
it alw.;ys Ibmc por:ion of filver. Fivery efiayer ufes his own particular method 
ofpr , ceding, to which he is attached. 

' 1 afcer'ain thefe doubtful points, three chemifts of the Academy of Sciences 
at Paris, f.iefirs. llellot, Tillet, and Macquer, were appointed by the French 
Govern men r. They were dlre£led to afcertrcin every thing concerning the eflay 
of gold and of filver by authenticated experiment, made under the infpedlion 
of a niinifter whofe fuperior knowledge is equal to his defire of public good, 
and ir. prcfencc of the ofiicers of the mint. 

It appeared that the beft proportions were, to add from two to three parts of 
lead to one part of filver of eleven penny-weights, and twenty-three grains 

value. 
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value, that is, which contains of alloy ; from four to fix parts of lead to one 
part of filver of eleven penny-weight, twelve grains value, or which contains 
of alloy, which is nearly the value of filver employed for plate j from fir to 
eight parts to one part of filver of eleven penny-weight, which contains of 
alloy, fuch as that of filver coin and fo on in proportion. ( 0 ) 

Two cupels of equal fize and weight are to be chofen. The ciiftom is to ulc 
cupels of lucli a fize that their weight fliall be equal to that of one half of the lead 
employed in the eflty •, bccaufe fuch cupels have been found capable of nnbibing 
all the litharge formed dining the operation. Thefe cupels are to b: placed to- 
gether under a muffle in an effay-furnacc. The fire is to be kindled, and the cupels 
to be made red-hot, and to be kept fo during half an hour at leal! before any metal 
be put into them. This precaution is necefiary to dry and calcine them per- 
fectly j becaufe if they contained any moifiure or inflammable matter, an ebul- 
lition and effervefcence would be occafioned in the efiay. When the cupels arc 
heated fo as to become almofl white, the lead is to be put into them the fire is 
to be encreafed, which is done by opening the door of the afli-hole fo ns to 
admit air, till the lead becomes red, finoking, and is agitated by a motion of 
its parts called its circulation, and till its furface becomes fmooth and clear. 

1 hen the filver previoufly beat into fmall plates, for its cafier fufion, is to be 
put into the cupels ; the fire is to be continued, and even encreafed, by putting 
hot coals at the mouth of the' muffle, till the filver fliall have entered the lead, 
that is, till it have melted and mixed with the lead. When the melted macter 
■circulates well, the heat is to be diminiflied by taking away, partly or entirely, 
the coals put at the mouth of the muffle, and by clofing more or iefs the doors 
of the furnace. 

The heat ought to be regulated fo, that the cflliys in the cupels fhall have 
furfaces fenfibly convex, and fh'all appear ardent, while -the cupels are Icfs red j 
that the fmoke fhall rife almoft to the roof of the muffle -, that undulations fliall 
be made in all diredliods upon the furfaces of the effays, which are called circu- 
lations j that their middles fhall be fiiiooth and furrounded with a fmall circle of 
’ litharge, which is continually imbibed by the cupels. 

The cfTays are to be kept in this ftate till the operation is finilhed, that is, 
till the lead and alloy have foaked into the cupel; and the .fiirfaces of tiie 
buttons of filver being no longer covered with a pellicle of litharge, become 


(«) The imperfeft metals are deftrudible 
by fcorification with lead ; but when they 
arc allayed with .filver or gold, a larger 
quantity of lead is required to produce the 
Icorification of any given quantity of imper- 
fect -metals, than when they are not allayed 
and defended from the aCtion of the lead and 
fire by mixture with the perfeA metals. 
And further, the quantity of lead requifite 
for this purpoiTe muft be encreafed, when the 
quantity of filver or gold, with which the 
given quantity of imperfeCt metal is allayed, 
encreafed. Thus, for inftanee, an ounce 


of pure copper may be confumed by fixlcen 
ounces of lead, But if an ounce of copper 
be allayed with eight ounces of filver, about 
fix times the above quantity of lead, or 
ninety-fix ounces, will be required todefhoy 
the ounce of copper ; and if the ounce of 
copper mixed with thirty-fix times its 
weight of filver, its fcorification will require 
1*8 ounces of lead. The quantity of lead 
mull be ftill further encreafed for another 
reafon, namely, that almoft all lead, as 
Cramer fays, contains fome portion of cop- 
per. 
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fuddenly bright and (hining, and are then faid to lighten. If the operation has 
been well conduced, the two eflays ought to become bright nearly at the fame 
time. When the filver has been by this operation well refined, we may fee, 
immediately after it has brightened, the lurface of the filver covered with 
rainbow colors, which quickly undulate and tyofs each other, and then the 
buttons become fixed or Iblid. 

The management of the fire is an important article in eflays. For if the 
heat be too gre:it, the lead is fcorified and imbibed ,by the cupel fo quickly, 
that it has not fufficient time tofeorify and carry along with it all the alloy 5 and 
if the heat be too little, the litharge is gathered upon the lurface, and docs 
not penetrate the cupel. The cflayers fay then that the eflay is choaked or 
drovmcd. In this cafe the eflay does not advance, becaufe the litharge covering 
the furface of the metal defends it from the contaft of air, which is abfoluiely 
neceflary for tlie calcination of metals. See Calcination and Combus- 
tion. 

We have above related the marks of a fuccefsful eflay. The heat may be 
known to be too great, from the convexity of the furface of the melted metal ; 
from a too ftrong circulation from the too vivid appearance of the cupel, lb 
that the colors given to it by the litharge cannot be diftinguiflied j and laltly, 
by the fmoke nfing up to the roof of the muffle, or not being at all vifible, 
from its being fo ardent and red-hot as not to be diftinguifliable. In this 
cafe the heat muft be diminilhed by fliutting the door of the alh-hole : Some 
eflayers, for this purpofe, put round the cupels finall, oblong, cold pieces of 
baked clay, which they call infiruments. 

If on the contrary, the melted metal have a furface not very fpherical, rela- 
tively to its extent ; if the cupel appear dark colored, and the fmoke of 
the eflay do only creep upon the furface 5 if the circulation be too weak, and 
the Icoria which appears like bright drops have but a dull motion, and are 
not foaked into the cupel •, we may be aflured that ‘the heat is ttK> weak i 
much more may we be afTured of it when the metal as the cflayers call 

it. In this c.alc, the fire ought to be encreafed by opening the door of the 
afli-hole, and by placing large burning coals at the mouth of the mulfle, or 
even by laying them acrofs upon the cupels. 

As loon as the lead is put into the cupels, the fire is to be encreafed, becaufe 
they are then cooled by the cold metal, and the lead ought to be quickly melted, 
to prevent its calx from colledling upon its furface in too great quantity be- 
fore it be formed into litharge i which it would do, and be difficultly fufcd, if 
the ijcat were too weak. 

fien the filver is added to the lead, the heat muft be ftill encreafed, not 
oi:': ; becaufe the filver cools the mafs, ^t becaufe it is Icfs fufiblc than lead. 
Ai*d as all thefe effedls ought to be produced as quickly as polfible, more heat 
is at length given than ought to be continued •, and therefore, when the filver 
has entered the lead, the heat is to be dimintfhed tiU it becomes of a due inten- 
fity for the operation. 

During the operation the heat ought gradually to be augmented to the end 
of it, both becaufe the metallic mixture becomes left fufiblc as the quantity 
«f lead diminifhts, and alfo becaufe the lead is more difficultly fcorifiable, as it 

is 
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is united with a iafgep proportion of filver. Hence the cflliys mufl: be rendered 
very hot before they brighten. 

When the operation is finilhed, the cupels are left in the fame heat during 
Ibme fcconds, to give time to the laft portions of litharge to ' be entirely ab- 
forbed ; bccaul'e if any of it remained under the buttons of filver, it would 
flick to them The fire is then allowed to excingailh, and the cupels to cool 
gradually, till the buttons have entirely fixed, particularly if they be pretty 
large j bccaufe if they cool too quickly, their furfaces fix and concradV before 
the internal mafs, which is thereby lb ftrongly comprefled as to burfl through 
the external folid coat and form vegetations, or even to be entirely deiaclu d 
from the reft of the mals and dilfipated. I'his is called /li-i? vegetation of the 
button. It ought to be carefully prevented, becaufe fmall bits of filver arc 
fometimes thrown out of the cupel, 

Laftly, when the buttons are thoroughly fixed, they are to be difengageil 
from the cupels by a fniall iron utenfil while they are yet hot, orhcrwile tin y 
could not be difengaged clean and free from part of the cupels which ftrongly 
adhere to them when the heat is much diminilhed. 

Nothing then remains to compleat the eflay 'but to weigh the buttons. 
The diminution of weight which they have fuftained by cupeUation will ftiow 
the purity or value of the ingot of filver. 

We ought to obferve, that as almoft all lead naturally contains filver, and iha: 
after cupellation this filver is mixed with the filver of the ingot in the buitoii 
of the effay •, before we employ any lead in this operatitin, we ought to know 
how much filver it contains, that wc may fubtradl this quantity from the weight 
of the button, when we compute the finenefs of the filver of the ingot eflaycJ. 
For this purpofe eftayers generally cupel a certain quantity of their lead .'eparateJy, 
and weigh accurately the button of filver it yields : or, at the fame time when 
they eflay filver, they put into a third cupel, in the muffle, a quantity of lead 
equal to that cmplojied in both their elfays ; and when the operation is 
finilhed, and the buttons are to be weighed, they throw the fmall button 
produced from the lead alone into the fcale which contains the weights ■, and as 
this exactly counterpoifes the fmall portion of filver which the eflay buttons 
have received from the lead employed in the cupellation, the weights will flicw 
precilely the quantity of filver contained in the mgot, and thus the trouble of 
calculating is prevented. The fmall button of filver procured from the cupcl- 
iation of lead alone is called the -witnefi. Bur to prevent this trouble, eflayers 
generally employ lead which contains no filver, fuch as that from Willach in 
Carinthia, which is therefore procured by clfayefs. 

In the iecond place we lhall obferve, that a certain quantity of filver always 
paflTes into the cupel, as refiners in the great have long obferved, .and wliiJi 
happeiis alfo in cflaying fmall quantities. The quantity of filver thus abforbetl, 
varies according to the quantity of the lead employed, and the matter and 
form of the cupels \ all which objects will undoubtedly be determined by the 
above-mentioned chemifls. 

The cupellation which v/e have now deftribed is ex,7<Stly the fame for effays, 
by. which the produce of a filver ore, or of an ore of anotluT metal containing 
filver, is determined. But as thefe ores contain frequentiy gold, and fometimes 

in 
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ill conliderablc quantity', when thcfe cliays are made, the buttons of filver ob- 
tained by tlie efijys ought to be fubjedted to the operation called parting. 
Sjlvek, Reh.sinc, tuiiHACE (EssAv), Muffle, andCvpiL. 

CCLXXII. E S S A Y 0/ /iie V A L U E of GO L'H. The fifti- 
f'ous weights ufed to determine, the purity of gofd, and to effay this metal, 
arc dilicrcnt from thofe of filver. See the preceding article. A mal's of gold 
perfeflly pure, or which contains no alloy, is ideally divided into 24 parts, 
calk’d carats ; this pure gold is therefore called gold of .24 carats. If the mats 
or ingot contain part of its weight of alloy, the gold is then of 23 carats ^ 
and if it contains or ■ V of alloy, it is gold of zl carats, See. Hence we 
fee that the carat of gold is only a relative and proportional weight, fo that 
the real weight of the carat varies according to the total weight of the mafi 
of gold to be examined. If this mafs of go d weighs a mark, the real weight 
of the carat wdll be of eight ounces, which is equal to a mark. If the mafs 
weigh an ounce, the carat will be part of an ounce, or 24 grains. If it is 
only a pennj’-weight or 24 grains, the real weight of a carat will be one grain •, 
and lb on. 

For greater accuracy, the carat of gold is divided into 32 parts, which are 
relative and proportional weights, as the carat itfelf is. T hus -jV of a carat 
of gold is Vi of > or the y * ^ of any mafs of gold ; and the gold which con- 
tains a» alloy equal to the part of the whole mafs is called gold of 23 
carats and ll- } gold which contains yli- of alloy is gold of 23 carats and 
] ;; ; and fo on. 

I’he real weight now generally tiled in the oper.ation for determining the 
purity of gold, is fix grains. This weight then reprefents 24 carats. The 
half of this weight, or three real grains, reprelents 1 2 carats. According to this 
progreflion, we lhall find that I of a real grain reprefents one carat, and the 
parts of a grain reprefents the of a carat, or the re-g- part of a mafs of 
gold to be eflayed. * 

As thefe weights are exceedingly fmall, feme clTayers employ a weight of 12 
grains, whicli mull be very convenient. 

^Yhen .1 mafs or ingot of gold is to be eflayed, fix grains are to be cut olF, 
and cxaftly weigiied : alfo 1 8 grains of fine filver are to be weighed. Thefe 
two metals arc to be cupelled together with about ten times as much lead as 
the w'cight of the gold. This cupellation is conduced precifely like that of 
tlic elTay to determine the purity of filver, excepting that the heat mull be 
railed a little more towards the end of the operation when the effay is going 
to brighteii, 'Ihen the gold is freed from all alloy but filver. If the quan- 
tity of cr-pper or other alloy dellrudlible by cupellation be required to be known, 
the rem.i l ting button is accurately weighed. The diminution of weight from 
the funi of the weights of the gold and of the filver determines the quantity 
of tlii‘ alloy. 

1 he button containing gold and filver is then to be flattened upon a polilhed 
pfiecc of fieel, and care mull be taken to anneal it from time to time, to pre- 
vent its fplitting and cracking. By this method it is reduced to a thin plate, 
which is to be rolled up, in order to be parted by aqua fortis. See the voord 
Parting. The diminution found after the parting from the original weight 
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of the gold eflaycd, Ihcws the whole quantity of alloy ccnta’ned i.; tiiit 
gold. 

The effay for determining the purity of gold is then made by two opcra> 
tions : the firft, wliich is cupellation, deprives it of all its iinp^rteft metals j 
and the fecond, whichi^is parting, feparates all the filver from it. By antimony 
nlfo gold may be purified, which is a kind of dry parting. By this fingle 
operation, all the imperfcdl: metals, and filver with which gold is allayed, are I'e- 
paratcd. Purification of Gold by Antimony. See alfo Gold, Silvi.r, 
KtFiNiNc,. Essay to determine the J-'urity Silver. 

CC'LXXIII. ESSENCES. Effential' oils are fometimes called cffeaccs. 
Thus we fay, cflence of cinnamon, of turpentine, &c. to denote theellential oils 
of thefe fubllances. See Oils ^Essential). 

CCLXXIV. ETHER-. EUier is a white, tranfparent liquor, of a pe- 
culiar and penetrating fmell. Ether is very volatile : it may be entirely diflillecl 
without leaving any refiduum, or fuffering any decompofition or alteration. It 
is more volatile and loflammablc than rectified fpirit of wine. Its flame refem- 
bles the flame of fpirit of wine •, but it is fcnfibly much greater, whiter, and 
more luminous. It is alfo accompanied with a flight fmoke of foot, wliicli fpi- 
rit of wine is not. 

Ether does not mix with water,, as fpirit of wine does, in all |n’oportion.s i 
but ten parts of water are required to dilTolve one part of ether, I’liis liquor 
has alfo a power of ading upon all oily and fat fubllances. 

From thefe eflential properties ether appears to be a fubflance exafliy intci-- 
mediate betwixt ardent fpirits and oils, as has been proved in the elements of 
chemiliiy. See Spirit f Ardent), . uwJ Oil. 

Ether has been but lately known by chemifls. From certain paflages indeed 
of Ibme old chemical books, we. may infer that ether was not entirely unknown - 
to their authors *, but they have not mentioned it diflinflly, nor have tlicy fuf- 
ficicntly deferibed its properties, or the manner of making it : wherefore no 
attention was given to it, till the curiofity of chemifls was excitctl by a pub- 
lication in the Philofophical Tranfadions for the year 1730, by a German who 
calls himfelf Frobenivis, (which however is fuppoied to be a feigned name) 
in which he relates th.e experiments lie had made on that liquor, to which lie 
firft gave the name ether. Since that time, many chemifts have made experi- 
ments on this matter. At firft they made ether di/Hcultly and in fuiall quan- 
tities, and at. length abundantly and eafily •, particularly fince Mr. Hellot 
a^mmunicated to fhreral artifts a procefe which he received from a foreign 
chemift. This procefs has been printed in the Encyclopedia, with confent ot 
Mr. Hellot., 

Since that time, Mr. Beaumc has operated more than any other chemift on 
ether. ’ He has publifhed the details of his experiments and refcarches, not 
only upon ether, but upon all the other fubftanccs produced from a combi- 
nation of Ijjiritof wine with vitriolic acid. This forms the completeft treatile on 
this fubjeft which has hitherto been publillied. 

Vitriolic acid is not the only acid from the mixture of which with fpiri* 
of wine ether may be produced. The nitrous, marine, and acetous ac^O.'- 
fta.vc alfo been found capable of fofraingy with fpirit of wine, liquor* poflcficd 
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of all the efTential properties of ether ; but differing from ether, properly h 
called, or vitriolic ether, by properties peculiar to each. \Vc lhail ij)eak Usc- 
ceflTivcly of thefe different ethers, beginning with the vitriolic, called Iinrj)]y 
eUtr, l>ccaufe it is the chief one and the HrJl difeovered. The follov/ing jxu- 
ceis for making this ether, which is the bell hitherto ipubliflicd, is extr.iclcJ 
from Mr. Bcaume’s diflcitatlon. * 

Tut two pounds of pcijeCtly reflificd fpirit of wine into a glafs retort, 
and pour upon it Ut cme two pounds of w< li concentrated vitriolic acid. 

'I his acid being much heavier than the f|iirir of wine, finks direcUy to tiic 
bottom, and does not mix wi h the fpirit of wine. Shake tke retort genriv, 
and repeatedly, that the two Hquois may mix. The mixture will b.ni, .lU'd 
become very hot. Vapors will illiic from it with a loud hiffing noife, anu a 
I'wcet penetrating fmell. T he mixture will then afflimc a yellow- reddifh .oloiv. 
Plate the retort in a i'and-bath, warmed by degrees to tlie fame he it widi iti-eii’, 
L.tue to it a receiver, in the fide of which is a ImaJl hole, and (. .'litl the nvx- 
ture by a heat fufiicienily intenfe to make it ipoitkly boil and to keep it 
ing. At fill: a very fweet ipirit of wine will pai's into the r -ceie. ', attcr which 
the ether will come, which may be diOinguilhed by fiti-’" ft ' fried cn uhe op- cr 
part and neck of the retort. Continue the dillillacion witi. tiu lame d'-pree oi 
lire, and from time to time unffop the fm-all hole of the icceiver. till yon jicr 
reive, upon applying yoiir nofe near this fmall liole, a Inlibtating imeii of 
volati'e lulphureous acid. Then the receiver ought to be unluced ; and the 
contained liquor, which will be nearly eighteen ounces, muff be tjnickly p jurtd 
into a glafs bottle, which ought to be well ftopped. I’his liquor i.s a mixiu-o 
of a very dcphlegmated part of the fpirit of wine, of a fweet penetrating fmeii, 
whicli pafles at nrft ; of ether, which was formed during the diff illation of a 
little oil ; and fometimes allb of a finall quantity of lulphureous av id both 
wiiich fubftances pals frequently with the laft portions of the ether, p; licularly 
if the diffillaiion has been too long continued. To l^arnte the cthei ftrrm 
riidc other lubffances, put the whole mixture into a glafs retort, with a little 
dclicpiiated fixed alkali, to abforb and retain the lulphureous acid, anil diffiil 
very llowly in a fand-bath, with a very gentle lamp heat, till you have made 
one half of the lit]Uor pafs over. The liquor that ri’’-* in tins difiillation, called 
allb re.'irfiaik/t, is ether. (j>) 

Before the Count ik- Lauraguais had di'covcred that ether was ■'nfcible with 
water in a certain proportion, the cuffoin was to put the ether after this ckffil- 
latfon into a phial with diftiJled water, and t*> fliake '.ogefher thele two 
liquors. -1 he ctlrer role quickly to the lurfarc, and floated on the water ; 
from w,l ;h it niight be feparated by a funnel, as oil may from water, and 
obtai-,* unmixed. But this is evtdently bad management ; for in the firft 

( f j Mr. Beaume fays, that by diffilling of a volatile, fulphiireous fmell, together 
it qf thcv fix p( unds of concentrafed vitriolic with fome ether, will rife ; and thus in 15 
a. id with iin equal quantuy of highly rec- or 16 hours, about three pounds and a half 
liried ipirit of wine, about fix ounces of aro- of liquor will have palled into the receiver, 
in.it'c fpirit of wine will he firlt diflilled, and If another receiver he adapted to the retort 
then (ome etlier. By C' ntinuing a heat fuf- by continuing the diflillation, from ten to 
ficient'to make the liquor boil, white vapors fixteen ounces of volatile fulphurcous fpirit 

will 
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place, the water thus mixed dilTdves about one tenth part of its weight of 
ether before it is faturated, a which is loft j and in the I cond place, lor the 
fame rcafon that water vliiTclVes Ibme ether, the eth.T alfo diftblves a certain 
quantiiy <4' vater, by which it is weakened, and its pi open ies altered, as Mr. 
Beaumc has obfeived,* ‘ ' 

I’hc produdion of ether is one oF the moft beautiful and inftfudive pheno- 
mena of chemiftiy. Spirit of wine, which is at once inflammable, and mifcible 
with water in all proportions, differs fiom any oil by containing a more confi- 
dcrablc quantity of water, wliich enters its compofition as a principle or confli- 
fuent part. This being eftablifhed, if we deprive fpirit ot wine of part of 
that aqueous principle by which it differs from oils, it ought to affume the ch.i 
ladeis of oil, and to approacli fo much more to an oily nature, as it h.is been 
depiived of a greater qi.arttity of the watery principle which <-onftitutes it fpiiir 
of wiiK •I'ltl by which it difters from oil. But ihis is precitely what happen, 
t I it II' th [loduf^lton of ether, and in the analyfls of rhe icmaining mixture 
aiui i!<e ibtourion oi cthtr. 

<. our I '<ti u 1 vur oUc .« id having a power of atfrading water ftrongly, docs, 
^\1 1 . ji ve'* v\ith ij of wine, attordmgly at firft'uuite wtrh the water which 

.] I ot w li in ./ < ontain fupei abundantly : and its adion would not ex- 

ihti, and It would not feparatc the waterv principle from tlicijniitof 
win , i' iie.ii were not applied fufficient tor diftillafion } for ether cannot be 
obtain 0 i *'in this mixture but by diftillation. But when by the dirtilling heat 
'•h'’ pc .ve’- )t the vitriolic acid to attrad water is encreaied, that acid then 
In V o o > » i.j it of l'*paiaiing the watery principle of the Jpint of wine and of 
tirj'tiii ' e irh it 

o il'i. doll" .‘diiafly, fo the fpirit of wine which rifes in diftillation 
oupM 1.' o ir.ore ut.d moie changed by the adion of rhe vitriolic acid. 


will i> is iA( , aiiH fr«m two to four 
pros * ol oil. Ii\' diflilling the licjuur in 
the laft rtceiui, lt>gcthei wnh a ftnall cjuan- 
iRVol oil of tiit.li, by a\iLi/ gentle heat 
'>{ a lamp furnace, about two jiouiitjs and 
loin ounces of puic ctbci may be obtained , 
.mdafteiwaul whcnaiicw '(( eivc i., adapted, 
and a ftionyer heat applied, fiotn eit>,ht to 
ten oiincc& ol aroma: ic liquoi, which makes 
a good anodyne .ninet '1 liquor of Hoiltnan, 
wi/l be dithllc'd. 'Phe ether which is firft 
dilUUed IS the puicit, and that which paSea 
aftti wards has a fmell of the oil of wine, 
imprupcily called fweet oil of vitiiol, and of 
the volatile fulphureous add. To obtain 
the largeft potBbie quantity of ether, and 
free from the other liquors which ant dtftUled 
in this operation, are the Chief objeda of 
attentioat : and, confidering bow much more 


volatile ethet i.» than any of the liquors 
which atfedl Its purity, we have icalon to 
believe, that a huger quantity, and a purer 
ether than is procured by the otdinaiy pro- 
rtf', might be obtained by ufn'g an app'- 
ratu. fui the diihllation and rcdifration, io 
contiivcd, that vents o^ ditli lent heights 
fiom the letort or matrafs /hall bo given to 
the vapors of the different degrees of vola - 
tility, to each of which vents a receiver 
/hall be adapted j fo that none but the piircA 
cthci can be found in the receiver cuminuni. 
eating with the hij^eft vent, and the ether 
which happens to he mixed with the othec 
liquors in the receivers communicating with 
the inferior vents may be again redifled with 
lefs heat, till the whole quantity of puro 
other be thus colkiSled, 
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tir l^fld place* wlim ijdric wine and nitrous acid are mixed in pro- 
|$er j^roponions, ethev be without diftillation f^hich is' peculiar 
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lofes detonating and other effential qualities} becaufe the phlogifton which 
'enters itS compofuioa^ a prinqple is joined and confounded with ^>e,inflanv- 
mablc matter ^ the fpjrit of winp. The iparine^wci^ feems to filler left iteration 
in cornbuung -sOTm/j^t of .wine ^ for Mr.;JPot%i^ alfo* in his^Uifl^ytatkyi ori 
the Vinous Acid :<d that haying 

pwwjouny^t^t^, he Obfjtt0jc4 sconwrion fait, 

’ * * * lifr. 
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tarrivs off with it a conftderable witlon of the Bated tarthy Intermediate fubftancM 
employed to dlfengage it, eouwi ntat afterwards feparatc this earthy part from 
the concrete volacffe aJkaH, but by allt^hning this li^tcet to difftpate ialelf by the 
heat alone of the air, and by an eta|k)mxoo whioh continued feveral months } 
becauft data earthy jMut, alth^h very fucedb is fo welli combined, and adhetes 
fo ftroni^y to voladW-'aUcMli,* thht it; la abraya carried along with the fait in eva- 
poration, whenttver the helft: ejtijbadl thtlt of the atmoil|»herc. Set Alt. Dubaml’s 
Aftmairs eaftttfuhi 4at4iif0 fhe Memoirs of the jitaden^. 


On the* contrai^, -in fiin«N^ ojiiyK^eviUietrati^ be t»%ed by a Itrong heat, 
and evitto bw a ethrent ofw diolbftftir ttpon the Wrface ot the body. This is 
raAt&d wKdar die part, to W <eyaoorawd is not wry volMikii and requucs con- 


tion of w^fUi V Wiasony in did if /y nSi/iWaay, 

emeroHon. , f. . • > 
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EXT 
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Then the infufioix, deediSHotr, et tatpfdM itiice of the plant mtift be eva- 
porated till they acquire more or «rm confiftence. For fomc eatrafls ate 
made aa foft aa pafte* and al« called tte/rnffi i others are evaporared till 
they become dry, and ate tailed Ay or JiAM 

The liquor from ivbkH the CKtraft b to be made by. evaporation is always 
more or leia changed fthdetk |ji!attetl«^ dt which render it 

tuHcrid) betaolb thefr mtetera trd itot folhbb in whiter. Thele matters are 
genendty frpamced before the Hquor b evaodrided ^ iHe condftence of an 
extraft. which may bi dwie bf Sbrifrbttkm whh thr white or an egg, or 
otherwife. By dwa fonUhiton of fifeofciht ntafter, i«« eattraclt afe rendered 
lefr Kable vo fermenf ahd <^to bfcoflfte mouldy. B«t as the intention of 
making an etttradi; !a td preierve all chat ^ cap be jfMreferved of the princtplos of 
plants, the liquor cf the estrradb ought not to be daiideth but it ought to be 
eviq>orated tilf it becomm dry, aHad thfcreby rendered not fUbjedt to change. 

As extras ought- to refetpolih’ iw nearly as b pOiBble* the vegetables from 
which they are obcaitied, dhey ought to be evaj^rated wivh a grnile heat, add 
in a water-bath » becduhi the delicate and coaiiim%ded prihCiples of vegetables 
are lialde td be chsntged by a UtOng heat. $ot to ovqid the inconveniencies 
attending a tedious eirapotationii, by Whii^ ti^iwwdtacton 'of tire matter tnighc 
be induced, dtb cvaposwtfeitiuti^ayi^fae ^kcej^ted hy^i^nqmafing the fuiface of 
the liquor, which thq^re ought td be aifttibuhld in many dat and vtdi- 
tnouthed veBids, * dlM lu this dtahner the Count de U Gar.ty'- 

prraared what hit cidied ^Wlikh hte nothing but fedid extraiils, the 

beft and mod pWtM; wh^dlwiei^iiv 0bUlius4 ' 

From what ms bgov wd may cebvlude, that they 

are CQlle^ns of the ifr<idimja<!S''p)tnci]pks of Vegetables, ohieSy of thole 
which am &|ub^%'twater,'iand wlujCA am nOe lovaladk ^ to be capable of 
diflli^oh by tim Igmitef hdlSngwaiie^ *1^ leohmin, therefore, when well 
mtule, all the guilMK ftphtuceoda, (that is, the oil < rendered 

iidtdiile in water <bf Ibmoi |i|mjfriENbMCeJ ihiwer, or faccharine matters > and 
ladly, all the d|lhntud dil|iyttacll*'i6r Otni^ jlsr any other ialine matters, which 
areconiidnhd |n.ii«gdt||;k«» >|irij|ild^totddesm^ are alfo frnind portions of 
the oily, rednottS, eliidsy’' prIoliSples of tegttbbles, Sivhkth, although mlo- 
luble in Water, 'pive t^h^qilrattoM albito vdih ^ ocnet principles into the 
jtuce, infridoo, «oir decfiiSl^^ belMii^glv w |iattldatar reid»frH thefe prim iplcs 
are required to be epimuded/ ','lt eamdla^tre required which ihsU polTeis as 
much as they «a^ w .the ptopeddtb sma virtuei^ or {Hants, we ought not only 
to extaaft by wat^ but «ub by ‘fuidf of wine, ahd'uo' mbt cqgether the fub- 
tancea ahus extmiSliiKi by AWAtvais k) Msn- 

STRVUMS. ' . ^ >.11' <1 . ' ♦ ' , ‘ 

1^’ taftpof tlMlIt bitofror frlme^ and tfbmewhat like that 

wihidiiv dsgar or ooler abquito by flight burning. But 

• thia latter quality iiw jdudtyvv |WQKjM^ i too ftrong beat having been 
employed to evaMtoto,^ w^wlncK ibine of the nibftttnccs contained 

in the extras are ciin||jtii#ly'Mi^K^^ hv^n deilroyed. 
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■aeda'c^ ' to. ^ oonfiflenoe qi''Mt'-’ki^a^.' ' .< ' 
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GAt>£NA< Thi» S> a mineral KiHhich 
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turn a red powder 
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uro«a4UthaJ' 

the lajhar lut^mecepi 
>Thi$ikiiiM tiMi 
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licde water I and it is to be kept thus melted till the water be entirely evapo- 
rated, which is known by the difcondnilance of the boiling, which is Caufed by 
the waur only, Sind which lafU till not a drop of it Ktnabs : it is afterwards to 
be pne tttts jMoeMKSlseft |wm!,i wSmiw te fintos 
oentiy pure Ibr the pwtpoies or pharmacy or ehemidMU eicamiiia^on. 

Fat thus purified has very little tafte, and a'Sucia^ but peculiar fmell. 
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rell/ling the aAion of fpirit of wine; for this menflruum, which does not affect 
pure and unchanged fat, diflolvcs fome portion of fat winch has been flrongly 
heated, or which 'has become ranci 4 < This efTcfl: can certainly ptoceed from 
no other caule, than that the acid of the fat difengages itfelt in both thefe cafes. 
Mr. Macquer has (heWn this in his Memoir concerning tlie Caufe of tlie dif- 
ferent SolubiUty of Oils in Spirit of Wine. We fhall fpeak more fully on this 
matter at the article Oil. Mr Pe Machy, an Intelligent a^thecary of Pans, and 
an able chetnift and obfciveri has made a remark upon this fubject which 
correfponds with this opinion i Which is, that ail the rancidity of fat may be 
taken from it by treating it witli fpirit of wine. Now, tbi.s evidently happens, 
becaufe the fpirit of wine diSblves all the portion of fat which is difengaged 
from its acid} that is, all the rancid part,. while it does not touch that which is 
not changed. This prd 0 ke niay be advantagcoufly emisloyed for the prefer- 
vation owrecovety of fome fats ufhd in medicine, but which are rare, and not 
to be procured in their ^ete. 

Th]^ decompoliuotf of far, fhom which may be obtained acid, oil, a very 
fmaii quantity of refidupus epai, and not a particle of volatile alkali, proves 
evidently, chat this fubdance, although elaborated in animal bodies, of which 
it makes a parr, has hot the marks an anhnaliihd mlicter i it therefore feems 
to inidke afeparate cUft, and to be produced from the oily parts of the aliments 
which could not enter info the compolifioh of the nutritive juices : it is confe- 
quently an oil fuperabtmdaM |o nucritioti, which nature depoiites and referves 
for particular purpolel, . Onl of the hhief ofea of fat probably is to receive into 
its compoficion, to bhtht and cbfreiSt a great part of the acids of the aliments, 
and which are more than lare ihqhiillEe to the compoHnon of the nutritive juice, 
or which nature could not othetwift eapel. This is certain, that the greater 
the quantity of aliments iii taken by healtl^ animals above what is necefiary for 
their nourilbmenc andeeprodulftiQn, the fatter they become. Hence animals 
which are calbUted, which are not much exercifed, or which are come to an 
age wlwn the lOfa and prodUdiioa Of the Ihninal fluid is lefs i and which, at the 
fame tinya, conlUme mudi rucculenc aliment, generally become fatter, and 
fomecimes ekceetUndly lb. *■ / 

Although fat be trinrjy diilferent truly animaltifed fyb fiances, and appears 
not eafUy eOoveitible into ^utridve juices, it tWng generally difficult of 
digellion, and apt to become lrfli(^d* a$ butter does in the ftoftiachs of many 
perfbns j yet in certain caJfes it |«rwea to the noudihment and re, aration of the 
body. Animals certainly become lean, and live Ujxin their fat, when they have 
too little food, and when they have difeafeS which prevent digeHion and pro 
<iu(flton of the nutritive juice s and in dwA; cafes the fatter animals hold out 
iongerthan the leaner* the fat appears cube then abforbed by the vefiels 
deHgned for ihb and to be tramformed into nutritive juice. 

The fats of difibene npimall ‘dinbf little* They have all the fame effcntial 
properties, and rDtily VatV in cbnAfience. Frugivorous animals, and 

partieularly Ibecp, hive vhf Arm mVmoA reptiles, and particularly fiCh, which 
are almoA all i!!amivotomb ha^e a Gate and fometimes a liquid fat. See Buttcr, 
Wax, aoifOtt.. / 
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CCXC. FE AT HERS, 

■ CCXCI.,, F'E,N:NE'L."r:r; 

CCXC^l,. % N U G n E E K. (z) v, ■ : , , . 

CQX^XIE: ' ':E\M R* M ‘E-,N X* "A. ' is; ' •iobj^BJe^ai^ttdusWy ' fer- 
menting, or Rrofl^y^;i^i{]pol[«d to fertnenc, is ^itiploycd 

and excite 'S^tlier b^y m iermentatbn f inth arl yea% leaven, and other 
fucb'fubfbneesr'"' 55?^ FsajacNirAr'id^ri;- i.-- • • .^rv.: 

, ceaSGIv:., ;F.B;,R M E .fsr-:T'''X:f*^>t-Q;N. ■'.Fe^ii^e^ti^'.iis-'tanv inteftine 
motion, ■ti^cM:ed lf30htaneoudy-i'^'?^ii^i;|h'(^I^dan<».~''P^\i?^iN:^^ ■■fldtdity, 

bet'W«tj;the integrant and,- C0O^iid^''Fi^!,;'dP: ■■^c^dndi:;; bodies, 

■from wbich>‘rcfidt new,c6,mbin^i«^'fl';^,;ibe'|M'iftci{jiiei^|^^|e'%'^ 
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the intervcbtioti df;a v.,ifaline;.,b‘i^^H^^|^''di^^^|'^^‘'^^l|b'^btit!^attt.i'ty of 
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having undergone the fpirituous :lfermentation, has proceeded to the add fermen- 
tation, cannot be again rnade to undeigo the fpirituous, but pafles neceflhrily to 
the putrid. Alfo thofe fubftanceis; which have undergone the acid fermentation 
diredly, that 13 , without pmvRwifly paifing through the fpirituous, are only 
then fufceptible of the putrid, Jiad not tif the fp iituous fermentation % and the 
fubftancea which paft dtred^y to<the putrefactive fermentation cannot be made 
to undergo, at leafl: fenlibly, ti^ abtd, and ftill left thb fpirituous fermentation. 
Laftly^ any matter fufceptible of the fpirituous fermentation cannot be made to 
putrify without preyi9U% palling iirough the fpirituous and acid fermentations. 

Thefe confiderations have induced moft chemifts, and particularly the great 
Stahl, to eonllder tl^efe fermentatioitls lefs as three operations diftind and inde- 
pendanc of each otlieri than fw three principal and diftinguifeed. degrees of one 
and the fame fermentative modpn, by which nature en^avors to icfolve, and 
to reduce^ into a iimiUr ijqlidition, all the moft compounded bbdies, into the 
combination of which enttHd the ftily piinciphi that is, aHnJOimal and vegetable 
lubllapces. • » < 

We may add, that while vegetable and anirbal fpbftance* fufteptible of fei- 
mentarioA make part of the ^ving Vegetidsle or animal, tiicy undergo fermen- 
taiaon only in a flow arid infenlible thanner; becauie they are preferved from it 
by the vital motion, apd becauie this ilowaefi Is neceflary for tne vegetable and 
animal economy : but w^n the life of orgaoUed bodies Ceafes, then, as nothing 
in their juices or iproximain plhtdples prevents their dil|Kii(ltlon to change 
their nature and to he deeoibpbfe4» dl thefe fubftances ienjlbly acquire the 
fermentatiye motion, and ^ with mote or left rapidicy and fegularicy through 
tlic periods of change which they Ijave ftill to Undergo, according to the con^ 
currunce of circutnftances which 'geaeralty fevot fermentation. 

According to this idea, femtenaacion, taking it altogether, would be nothing 
elfe than putrefefhoni tO Which all animats and vegetables naturally and 
continually tend, durfog their life, flowly and infenfibly j but after their death, 
quickly and fenftbly, 

Ac Uib l^glpnir^ of thiti article we obferved wivac the neceflary conditions 
were for.formcocatfon of any bodF,'and hence the means by which it may be 
pmvenredMMi fuQaeOded are et(Hy deduced. Thefe means 'are, intenfe cold, want 
of air and qf water, aad,laftly, *a dilproportion of the principles of tlie bdoy 
expofed to formentadOn,. “ « 

The moft fermentabfe}%nort, as die juices of grapes and othci ripe fiuhs, 
do not ferment when expofed %o too ^n||t cold, t he bjq^ and flefh of animals 
dre preferveil from cce-mption by froft* They may be allb preferved under the 
exhaufted receiver of an air*pump, or by drjdng perfedly. They may parti- 
cularly be prderved by this latter maihoa any time, wiiliiouc fufthring the leaft 
alteration. 

We am to remark kpoh tWs oF preventing fermentations in ferment- 

able fubftances, th^twlien di|f;jr‘wc neceftary dcgice of heat is employed to 
deprive tlwoi of tholr rupen^um^lU moUlure, and their compofttion confe- 
qhendy is nor % we tmf» by mixing them again with the proper quantity 

of water^ , tedpre ui tlfrm the «wtie tendency to fcrmmt whu h they had bet ire 
they were diiedw tt‘hll>obfervatioti is particularly applicable to matters lu'* 
?cptible of the flrft and Ihtt.degreca of fermentation , and wc Ou^ht to conclude 

M m a u 



£rom ihcnce. that although the prodo<Fb of elie fpirituoits and atkahoe fermen- 
tation am more volatile than water, yet the fermentable fofafftanees contain no 
principle which is not lefs volatile than water. 

The laft method of preventing or retarding fermentatloit in fernhentable fub- 
iUnces is, as cfc faid, to change the proportion of their provimate principles, 
which is conveniently done by mixing them w^thi Ibme lubftance which can 
unite itielf to tbefe principles, and which is not itfelf^fermentable. Such are 
fpirit of wine, acids, and even all faline (ubftances. I* or this tealbh sidne i<) 
prefcrved in the fame ftatc by penetrating it with fulphttreoui acid % and allb 
animal matters are prefcrved jrom corruption by mixing ihepi with fpirit of « 
wine, common felt, or any olW faltr, 

1 hofe vegetable and animal WhiUncet only are properly fennentable which 
t;ontdin oii. The adtioo of minerals, of of tneir prtoei^s on each other, nor 
even the aAion of decompounded vegetable and anima) fubftanctw^ can be 
conGdered as true fermenta^tona, except we fo far esRititd the meaning of the 
uord fermentation as to include the fpontaneous and inteflkie motioii o» decom- 
pounding pyiires, by which new felts are feM>ine 4 i the dbas^ produced upon 
the imperfe^ nwtals by air and bji water t the rancidity of pil,s i and other 
changes, which appear to differ efi’entfeBy from the fermentation of animal and 
vegetable matters. 

r he efiTervefeences which happen betwixt bodies not much compounded, 
when they mutually diBblve each other, fuch as the eiitrvefcences perceived 
when acids unite with earths, alkdiis, or ipetsdst am muoh more different from 
true fermentation, and have never been confoiandad taigcfher buixhiy perfons 
entirely ignorant of chemiflry. 4,1 

We may judge from what we have feid oOalOsridng>|ll|«|iO^^ 
how important tnis matter is for fete attMonaent of ^axilMHinedgpw 
vegetable fubftances i but we cannot fbjtm an adft^ti; 'yfedtout 

(onfidering attentively the particular phonotpona which 'appear in t^vfe^erai 
kinds or degrees of fermentation, whereibre, upoit' this we[4irfefeeaj|CaKO* 
POM (VtotrABi-a), Kincoom (.Aximai.), WIme, 

ViNtoAft, attd Potrefactiox, may be OOnftdted. * if ^ ’ “»■ 1 • 
CCXCV. FILTRATION and FJLtl^KRS;. FtWxm. is.an 
operation by which the heterogeneous parts mixed wtfet a lioiMir sge feparated, 
01 by which certain matters are freed feOm #n ufeiefs liquids Filtm/ihm fe^nc- 
lally performed by means of filters. A heap 0 !f) fmatt iparts any fubitance, 

4', mnd, may .nlfo be employed fpr Qittasion in feme Cafes. ' 

The luh-s of filtration are very fimple. The chief of theft are, that fete filter 
lhall contain nofeiing^^^ the liquor that palfes through i| capable of dife 
lolving that it lhaiTjppBt liable to be attacked or corrodsd by the liquor » 
ami 1 1 K its pores ihsSve fmallcr than the particles of the matter ib be Separated 
lioiii the liquor. 

A. l.quor cannot be filtrated Mnlefs its^ fluidity and thinnefe be proportioned to 
the pores of the filter. Liquors which are vifeid and thkka as fyrups and 
niuctUge*!, And thofc wItikK are very thick, as very ftroAg falutions of Ibrne 
fdlts, cut not pafs, cr with gieat difiicuUy, through filters whofe pore* appear 
othciwire lumcicntly large in ptemorfeon to the fitienefe of their putt. This 
proceeds from the adhefion which feide parts have foieach other. 

The 
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The filtration of thefe l»,generallf mucli forwarded h«5st. Strong 

folutions, for inffahoe, dFi4lts* te*i^ proiwrtions of which are folubfo ii*'^ 
as nitre, Glauber’a fait, and bithei!^ wheri^boifing hot 

When the to this they 
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opemions^ , In this latter, point pf view wc, fliall confider fire in this article. ^ ,It 

will bc .c6n44er!^ i / 

Purei J^,;ii4cpmlnne41^ to bca epfledion of parp<Apfc {t^ ttjatter . 
of wbicfi'i ■MnwgWpdiis, and cntireljr un^tcrabjlc, 

of this, ,^c^pKP''.i&^w; tm -its' ■■pai^jclcs, 'are . iri4nitd^>fin,aU,y_l«^_,; m, ,;%ihble, 

adhefippi, Id ■^li^ft■^lt1t•, 'iai|d,that thdyXHvc^^(AVd!^,■^|^^..donHii^^ , 

.all\d!fe^^pd8j»t%\'«flhi1$il:’;!^'tl^% ;:v, ■■■ : .;• 

' 'Frottf W:^|iitiPlf, 'jSif agfeea^', W 'be a body "pl|fcttdate_?4md,.|tta:inany 
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become at leaft ipecifically lighter than all the furroundlng bodies : hence thefe 
fubftanccs, when heated to a certain degree, are raiCed as bodies wotild be 
without gr«irity» All fubftances which have this property are c^^ed in general 
volatile Juhftmm, Set VoKAtiLtTV. ' Other bodies a're lb Ikde dilatabhr by 6 te, 
relatively tO their deolicy, tb^ the greateft heat lhai cW be ghran to them pro- 
duces an altnoft inftndmo mminution of fj^iflc gravi^, Thelh c^ed, 
from their bang almofl: unalterable in this rel^dli by nrc, fixed hdies. Sei 
Fixiiy, 

HetKe* if we expofe to dre a confound body conbdning fome fbted and 
Ibtna voladk principles, the fermer beetling fprcifii^aUy lighter Obght to Hlb 
in vapors, amd to kparate themlblves 'fiom the latthr» which, ttte bnalterablei 
in this refpedl. But as altboft all conipopnda contain fiKind'ples diHhring fo 
much m volatility and fixity, that fomC of them may btl ndihd and ftrblimed, 
while others (hail reman fi»Hl With fome given degree of heal: » we may there- 
fore, by heat alone, make many analyfia and decompofitiihns* for exam- 
ple, we exf ufe a compound of regoM Of antimony, which Is a voiladlc femi- 
metal, and of gaid, wnich U.‘a metah to a Mat thaij the volati- 

lity of the regulus of antimony Ihall taka phick > tlteti this »mt>meta|, being 
raifed by its 80|Qired levity, mU be fubiimed m VapcttSi and will be Ibjparated 
from the gdld, which will remain fixed and pdre. See t>iaTitt.ATiox, Sub* 

LIMATION, EvAPORATtOX, 

The obfervacion we have jufi made concerning the ohaages in the Avectfic 
gravity of bodies, which the diUtktbn occalkmedT by^Ji^ piMticm, bughbalfd 
to be applied to the diminution ttf the wlhefion d dkiio ktegranc pam, which is 
an efiea of the fame caufe t fi»r if a body be dilatidi' by heac, i^e ti^t^ty, 
and cbnfequently the adhefioff, of its imegrahtpatfs hO ditnimihed: but in' 
tliis reijx^ the leveral natural Ibbfionctt difm ¥ety muhn $ for the miCegrant 
jutts of fomc bodies, when dilated by beat, 'ate fo and dieted, that 

they feem no longer to cohere. If ^thefelsOdies be Oaturimr l^id,.tlkey becottit 
Ituid when they are penetrated with * fomckitt quantity fire, and 

flic called fufiile todies. Thole boidka, ^ ilMxgrant pdfis WmCh cannot be 
enrnelv disjoined by fire, are called, intofible or fltfiijbtW : imt alt the aggrgga- 
tiun of a body is broken when it is fiifild, as of aggregafton 

is A necelTary condition for the cmnbination ttf btmWl with eaCh ower 1 fire 
rhereforr, by rendering folid bodies Infiawioe as a pHocipal ag^c 

in all combi»atipns. See COMtiiNA^ttOHS, Smswvtoyyji |^USttli.ivyv and Ra- 

As ail chetnkal operations may ho rai^dhl ift decomoo^li^a and eOmbi-' 
nation' lint it thertmee in chernwys m In iia|um|««ial muvhpt etfftjfix. Thin 
we knovrthat, altho'igh decompoflnofis and bn tthmehymen- 

ftt-iibins without any more than the natural heater yeinM mnnfiruums can 
• i.y ad- when rendbred Efficiently, fiojki by hoily fort fotlYfore afos in tMfe 

liyfes as necefiarily as in tbtfo which are aiMMfomild immediate 

We ought to obfervy concerning this fot^^of foawgfotfilhy;, fildQr, jfofibh 
Itiy and infufibility of fandies, fiifo, that all thCfe aosjlitiea 
Uvve. Not any body is entirely fixed and lOOtuflbiey Ml foihfi^'hhich Wteon. 
fidet »:! mch would be reduced into vapors, «l voUtue bodies are, if tlMy'weiu 
t expoftd 
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txpofed to a heat infinitely flrongcr than any we can excite. I'liut. a body \\iil 
appear fixed, or infufible, when compared with other vu) vohtik* and vu\ 
/ulibltf iiibj(lancc<i while it ftiall be conlidercd as vokulc or fufibk, when con - 
pared with others niort* fixed and It's fufilale. 

In the ftcond places as volatiHt) arid tulibility art* efilvls of one ;lnd the finte 
cauie, namely, of tlie dilatation occaiiotied by*tlie prclence of a ctrtain quantity 
of uncomblned.fire in bodies, thefe two qualities are properly the 1 mit, an nioie 
or lefs miinent degrees*, and in this lenfc, volatility ought only to be << n(id"if*d 
as t^e higbeft dcg'cc of fufibiliiy, AcconJinglj;, fubllonccs whit h aie i.ubint 'llv 
liquid* and wluA ought therefore to be conlidcred as the moll fi.lililc, .vi .iJi 
very volatile, and may be raifed into vajx>rs with very little heat *, while, on tlie 
contrary, matters that a**® hard, and not very ddatable *, thofe, in fiioit, tin* 
aggregation of whofe parts is the firmed and mod difikultly to be biokcn, and 
which are tberefore the Jeaft fufible, oa* alfo the mod fixed. 

'1 he aggregation of all bodies, when reduced into vapois or fufed, is hrfiken , 
but more fo when reduced into vapors than when merely fufed. Accoidir 'h, 
the mod effedluaj of all nWtbotis for combining fnbdanccs which cannot be eatiiy 
united, or which, cannot be joined while the aggregation of one of them k 
J enfibly prefers'cd, 48, if pqfiiblc, to reduce them into vapors, and to niaht thti * 
vapors meet. 

All the efierds whicl\tire produces, as an agent in cJiemical operations, cie 
reducible, as we fee, to thole SiSihave mentioned. Ihe quantity ol unronilunc.l 
fire which flows pteqpeVpaUy fhom the fun, and diffufes itfelf through J! ns 
fithere, is fufficieot to, produce all the frparations and combinatibns which \\<* 
daily fee efle^xd by hatiiriet but fes the neat cauled by the .fun is verv limirctl, 
chtmidiy wppM be comfined sflmoft to the contemplation of nattiral operations, 
it we had not methods by wJfich pure and uttcomhtned fire luay be made to 
enter bodies, pr po quit them in greater or led quannucs. 

Tile methods of cflicrcidiirtg the quantity or the adlivity of uncohibined fire in 
bodies may be opu^rchended in the foUdwing three *. 

Fird, by co^#b ndrrors and by convex ^afles, a number of the rays of thq 
fun, propt^donalsveo jfhe and goqd quality of the inftrumenis, may be col- 
leded into one pr^i^ Oldtod the fitm> Fo<J»s expofcd Jto fuch a fonis are pe- 
netrated with an infinitely ^freatdr quwtity of tincombified and adtive lire than 
they have' naturally. TT^ are then ignited, inflamed*' dilated, fufed, orvok- 
tUiied, according to i}}(if*paiti<!ular narofev, The* heat of fuch a focus is the 
greatefl; that ait has produced. It 4s even exceedingly too flrong for tnofl 
chenMcaloperatioiUyana aughtto betrpiilk'd to themoft fixed and refraiSloty boi.iiLs 
. only. As fueh n focus is aHb very jyinaU and inconvenient for 1 he periotm.snce 
of any operatdoAi hndas largo tairlwrs and lenfes are very rare and dt.*r, this 
fire is not much tfiflbd'for chemkal qptarations. Nevcrtheleis, llvcral verj mipoi- 
tant chemical e]||N»iitumts wet* performed by colkdted iolar heat *, as the tleconi- 
portion of gold, ptibliihed by Homberg, if it be true i the fufion of platma, bv 
Miws. Macqtier and Beauntid i and of feveral other bodies whicli could not U 
fofed tty other fires,' addidoft of other* fubftances, by other chemill!,, nt 
difibonc tames*' ' 

SccXMMSIy't «3i|M(deno|fias long ago tav^ht us, and even the moil ignorant na- 
tions knosr, that neatandall tbeofiedls of fire may be occafioned by fridion and 
..o'* Nn pcuuino.j 
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percuflion of hard bodies. The heat excited by this method may ^ very cons- 
ruicrabks and even comparable to that of coUedted folar fire. It is in general 
jji oportionable to the force, rapidity, intcnlity of fri^on and of perooffionj and 
to the hardneis of the bodies rubbed or firuck. This heat' is «I& ndt much ufcd 
in chemical operations : it, however, frequefitly occurs in many chemical expe- 
riments, asTin fermentations, effcrvefcencies, ^^jfdUitions. It occurs whefteyer 
bodies uijite together-, and is proportionable: fo thempidiiy and force with 
which they ad upon each othd. Jt is produced by ffidictfi and cbllidon of 
thtir integrant parts ; which fhowjii fh« tlic primary: int#g»ynt pa^ifMJ excce 
ingly hard, even in bodies generally fiuid-j fub^l^et^i ?^hen- 

dillblving. produce as rriuch. beat as d»dfe ^Vhich aj:e ms^ whoCe 

aggregation is raoft firfn- ' ' 

The third caiilc which .jpro^ces'or excites hii9.tds the iCdmbditfotijq'f com* 
pound bodies, in the combi^tiort of y^hich ' ^ an» vljfmens i o^ 
principle, and which are therefore called if^ammablc qr 
1 l.e principal phenomenon ]^fentcd-^jf'.thCfeibd0l»JW, 
v/lih any other body/ infiaififiihbiq'Or' 

kindled, indanied* 'gui’e ,mqch'',neat-i^d;,l^^t'; fime. 
efredts as the colleitcd iblar heatt of ti^ 

rill the whole fubftaricc tf fire,’ W'luCb entcf^ iift^ thwicomp^lioni; and whichi 
was inactive, has refumed all the aftivitf (tf pury/and aiid is 

entirely diflipated. ' ■ f/ v* ^rfp; 

This inflammation greateft 

and moft aAoniflung.pbcrioin^h''W^rmt^,/'ilH>t.s'p^;;3!P^';|)^ molt 

difficult to be conceived. Wc fcannpt.e^^ii^ to^ubdoi^^d^It yi^H, till we know 
better than we do at prefent the cffeftce ah4: tr^ ^mbined;. 

and conftituting a principle pf:j|bejW*e9 See. 

Phlogiston. ■ ■ *'* 

We muft obferve at prefent, that as the inflainmable bodies 

produces all the effe^s Of fir#,/pui]e,^WnCp^in«^#4"^ 
moft convenient niethod* : by wbioi-4^ rdimyilh, to feveral- 

bodies. ' ' 




'1 he moft common 

are moft generally employed , in the. ordinary^ 

purpofes of life, in all operswtjoiis , ';*■ ' <■ 

As chemifts hayc occafien to . employ the 
weakeft to theftrongeft, have difeoV^ti^ any- required 

degree through intermediate fuNftances, and 

conftrufflion of furnaces, . In w^lch th^' copbui^t^^i^itt^ ,|ho^ to which 

the fire i> intended to be applied* ,^'‘'Contahi^'/.''4M.r 
CoM»> iTioN, Furn.^ oas^, lei) 

CCXCVII. FISH. 


(a) See the Su^etnentl. atf^e FlRR-. / 
(h) Fish. .,Neumaa obtajfiusti fn»n (ixfciea 
ounces bflifti analyli^hydifiinationi.tl^irra 
ounces two, dtiuns and a half ofvohlttle 
alkaline ^sirit, five drams of concrete fait, 
three drams of oil, and an ounce four drams 


tai^'9,, ,, 

f^ne jhatte^.^ife^''<iunhi£M 
tion 'of-v4W‘^4t' fl^ 
ffti h ^nflderiiMy greahir 
fleflti 


. Jivo'l^llilns of 
Th®t»rt«Kir- 
' olbtiihed ftoin 

tbsfi ihat front 

CCXCVIIL. 



FLA 


275 


CCXCVIII. FIXITY,. Fixity is a by whicU a .^ady rofifts 

•the aftbn of fifc, without bein|f r^iedT^and dilated, in vapors. It is ihs ,op- 
yolite quality to volatilky. v ./ > , - . 

The degree of rcfifta|icfc wiMcJi 4 oukfetto give to fire, to entiUe it to 

the charaiffer <^' bci®^,(fixt^',j',|s.^| ,dcier'intiinc3. ■ T^us 'fubftances are cohudefed 
to be fixed otKer^ are l^s fixed. 

As *we do not knbw;^e,,iSPj# jlegtee* of the ai^vity of fire, we cannot 
■%, extreme degree of 
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w and n^rcury.db j- or they are con- 
' ’ which are 

“t''J|i#ts’ ojf'vfhe-'^odtes' fub- 
!|j|^h4 .' bt^ies iliapliened to 
Msi«f:f^Qtn&^eai>'.as -plants 
, oH., ■ , If the 

parts, it may 
body> 

i|h)h ^ i^^st|ief -wi^ accefs . of 


, made to un 

, th|l*ef^|®«eiS'-‘«4i!'d?i.^^ upon 

. a^t^i^i^yagsbififeOmhoft^^nan^ 

'■' paiki^V th^ 

'• . |4^j£ifi^*a4d of beat aiid light ; but 

" «a^tb»»i^ted,r^adere!lvirtble|,an^ in^the 
'j4|'bf:i^i4HjJibii. br^(s®efs''(jC a%V^- nkrou.? 
^ .:•' This Satnf*,W''fb|^r'd<tcam'' 

■‘ "•■■®^*‘y,c^!bufiion, ib;no»,**W»dei»lible, as 
y eafily oiinceiye, .into fUch palpable 

fubftances 
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As bodiCT caimot burn jiut ]b^ touching immediately, the air,' and sfS* for tHb 
rc.i/ ri they only burn at their furfacc, flame, which is the only truly; burning 

f urt of bosdjjpf' which appear, in adual combuftion, . is aly^ays at their furface. 
t is luminous ai>d ardent throughout its wlidle thicki^icrs, be^aule it is only 
a mafs of acijacscnt, 'but difunited mflammaM^,^k‘js, yiiliiGlf tou^^^^ tlic air on 
tjvery lidc^ burn -altogether and throughput , wtole u|bftahce. ,■ 

fubilances as the uhdecoinjiofeil vaporia.i,'|^t .{)(or. near .(#ht' csentcr furr|Sijih^ this, 

into i'ome only of the coa(litucj>t''^^rts of ilahie,, is not fiiflaincd, aiS aj^^ar^^'fliSaih pa- 
tlicfc fiibUances, the reft ‘Icfti'dyeii |>y peV or other iaAfy tpnikim^'^Wattw be- 
ilic combuftion^ Thus the viCbbr, dy ipirit of ing held in it Without fctrtale^'.' ' 
wine is agiiin condenliblt into fpmf of wine f Smit^ conMs of pal|»i®1e paMideei clc- 
biit from the flame of ipiri.^Of Wine Uttk v!««d<by of tfce farefying^heat,. or by 

can be obtained by condottfa^h but thb w*» 4h«. afc«|gdiog.pntf^t 

tu . Which was one of the conllitiwi^ pam'of, from bcwlica <^0<ed to heat. Time: particles 
that IVirit ; the other parfs, eft»b4tally ythe ,,yary.much itt;thbif jwpej^ies .di^drdihg to 
phlogidon, h Jag deftroyed' hy thbic 9 ,mbuf- , tl^ fubiWcea /rorti“‘*f%ftfch ' thief Were prb- 
tion , ,dh?lcd'./ 'Vap'oerbllf’fifidg 'fiWdi. '■heated 

Ni>t only the vapor .df an mflamni^le dtes, *i‘hfen condenfed bf thotdBhefs of «ir 
body, but aUb die inflammabhi body oii^ 0 th|r :co»tigaoUHihdiea, Iweotneptdpabic, 

witiiout beihg previoui^changediiitayB^or, ai^ thitteforei have r^pepapee, and may. 

mjy, by contdS^ with ap, Jgrittedfi^yjt (p ^vf faaolw, Tho hnoke arifing 

any other - mode, of appH(*|W»on cCJ^|tat^iSM,.^^C|ami.^#?^ .i^fdis of. parts, 

fnebon, pcrcuflion, &c. i^phef vK'tn aci^fes’ “''f6J^._pf ' .cbtnbuflibk, 

of air or nitrous acid,j«Btit a Satfhe, Which '%ut,1&'diflituiMf tfert a greater 
conliHs, as in the forihby; cafe,, df 'hliit-ls 

tides of that body in the of ceanbiaftlojl': ai^ fihfililit ^ coiadsufliott.- The 
Tims by applying a hot itoo lO'fu^ar, we. , a»y be fo 

may fee a Hame itnmedipely |trddi(<«4, «ai!4od':bf?tlW;^y^*ion*^lWd8tri or other 

the furfaceof the fulphur. stlaf iC<«l4/ubft^ ewbuition of 

couccite that bodjes'fhus ,kmdlfed. cp» l^nly. 

flame at tht ir lurfacrs, betjauft, V jlMi tnbfoyPiiitlcm plecomc' (Isto&f. 

they are contigtious to air : but when; nitre ' “Fliss flsfinf Jof ,a;^n^ by the told- 

is intimately mixed with the 

fubftantc, a's'in gun-tjowdir,'th8'Whiolie;:fubi<i';-;-'a»#ifl^ 

liaiicc," its jncerior as -well as- {» '.exWfi’tW ' ^0rbal}.1^it»tS»Sia^W^pB«siw^‘j^ 
parts 'are inftiapiitly inffamed"; >be«i'i#„^ 
nitrous acid has, like- air, |ht;oroperif-.-^., _ 

maintaining comhilliioA. Iwncf%a Wb'ifnt® 'The 
cafily conceive why’ the,es;Wrrtal filffac^ oif'’m w'bf iil- 

flaine, by .beiftd ^consti^bus jftih' air,' "la, _ j Snd' 

much' hoitef /thia*' Its ihtemtl: pafts, 

mav easily hit 'flJdvM by applyfftg: '*tty£uh-i , ®i9|y 

fiance, alte^abi'ehy ht'atj. aimh«fefy;tb 

extu,'.! and'mteribr p.rtl'pf th'C jhune'.Of-^iK ■ fat 

cawdlc%,aKd Jlfhcn ^'fliihiie has'a'ctwf^it*;, 

b !e, diameter, as of a foot or el’gbw#h,inCl^, . 

anil is maintained dii!y'%’^fe8k cdittigtitStT ' 

to it," as when the vipbr,h^in^s(t-'<h* URptr 
mouth of.-a fisraace for.fmeitrrtg Iron 'ore 
is kindled by, 'CootJf^l af'‘'»ny''lgmtedi-hddy-^ 

-jlh^’kaote 'will then be found to havejit'^il^'iO' -'liir 

only .of aft 'inch or two, while the-'ta-- th# 4 iiuilik V' ,V ■ "%, "■■■■,■ 
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^ No combuftible body ceallf byms without flame. Thofe, indeed, w hole in- 
flammable principle is ffrnilf . With . a ^reat quantity of inoambuiliMi; 

matter, fuch as cbafcoal or itflwfs moil metals, fet in 

to be confumrd WitBoiJrir j thi^ appearance detes »bt impofe 

• upbn an aoettrate obferVbr^ ,Tbt.%peaTapcb;OT'irb^^ whith really burns is very 
•different ftbtn that Of a b05i;*rj^ish ls ooly'm'*|fe red-hot 'by being penetrated 
witha vffre proceeding ,‘ffo|h lodiie other fl^bffanfc'ei^ \ -not itlclf burn. 

Let a bat off iron be cott|^|dd;|^iFh ‘a flintj when bwfli are taken out of a fire 
fi) in'tenl|.^^Jb,giVc'fo ea^fe^f'^?;at.ii" White heat»-'anff the furface' of the metal 
wp .wltkh-is tnff^ yjj,ry_bw, but bright 

wiHvappew'\ <9ffJ'*‘'the.lb of the flint. 
Befid«s,'tlk fl^pt^wUtelolbvits w much iodnSer the iron. If we 

eUpel , ^ 

mWch ftsdre' ardent; a^- luminous than 
the cupeiii: are''iiStpfoff;d''ptb^^^^ to the f.tme degree of 

Wbat'i piticoid oitly'frpm the-fptiaU flame which 

.qir'di^:'>nfibtai.i while' the cupel which 
contaib^>^.,<Dd^l|^4d|i^d^tC' ^ Whkb..’b9tf&quemly:< cannot burn, does 

Alt bodiei,;(th^rtTOrbi''%h1t^' do ^liSaliy iib(u!rni,''1Geerii’, to' ^ntn w'tii flame but 
the flatn^ ; ptfeteeedbi^, ffiwA dijlferdht toibbaftil^ bodies- differ very much 
fi'om. eacb'o'tfe^,’' 'a<Jd6ri^B§;'tb';flie''iia«ure-';of' thbfe^diei^iapd' the particubr 
ftate' of .tht^'phidgiifffjhf '^iiC>4'\t>t' ahy combtiflibK; 

body bO'entiray 'pdtiisiv. .’ Sd^h.-'.a phlogiftun 

frpaKited' all- •fttbff^cesi.. /edtkfed -jntb 'yapdr, ^an'd. adiualiy igtiitc*i. ■ 
The flairtKs i^ni to be the pored 

of ail,' becabib’''yt€y 'ate^'accG^p^M' ''Wtfc•n^ 5 ^'fefldofc#.fnb^':^fu‘ligin^ tiiarter. 
Neverihelcfs, the 'flame;pf fjffr'tt‘'of''‘wtirtfe ^ Slciton^ffied wi^'mqch! water. »?ir 
' ff*>iRiT of 'Wmi&y flatJKiS art evidchd^^ heterogeneous 

CjbftanOesi 
1 hfe fleaft :; 
k 



mattcr-S, bcc.iu'<*. 
This flame is always miked upt only 

‘ ’ confi- 




feiiloh. which it contain>j 


'BefidbClI^b 

'■'»0tiiSdent :?ysi. earth, 

eiiCfe|iw!fl«4^w^^li%^%wwie<k^i£|lT4S^ frtM'^which blackens 



,'^is cbhJ^odnd: 


■ffaffi.es\qf , all oii-s and 
’ffity;,'i|ifl^ef whether 
ffsyOli, FudwiKOSlTYi SvtOK'K, 

ftpaji^ff^widi/a 'kttfvj^e whidlv is. 
;€t^n''''i40^afe.'' Bpt'this not, 

^^i^\l4t4 ^idie|;.^|.becadre '-- 


not Ul 

.py , ;V. ■, ' .^u ^ , 

ild;'fe4^j^''pure, if it; w4s rto4^" 'th'e'vi- 
:ptity\,c(P^,ifrhkb'.,i||l'TOpii^fwith‘--k./.'Bcf^^ ■•'ffap.'^' t.i' 
if'^thd' ®^ ^revic-tifly. mixe v.Ith 
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.illuli to abforb the at id, in Stahl’s manntfr, jand if it vas jnad9 to 'bum 
fo noakly as not to be capable of kindling conabuftible bod<es. 

CCC-. J‘' LINT S. See Earhts (ViTRiFiAUi.e). , (<i) 

CCCl. Flowers. By this name is geneially underdid bodn*. 
reduceti into very fine parts, either fp^ntaneoyfly, pr by Ibine. operation o£ art , 
but it is applied chiefly to volatile lolid fubjlj|n(iesA reduced into very fine pants, 
<. I into ^ kind of meal by fublimation. ^ ^ 

Some flowers are nothing elle than dte bodiea dbemfelves, whiylv aea fublimed 
enure, without fufiei ing any alteration or decoaifwfitu^n i abC flowers 
arc fome of the conftituent parta of the body fuly(p&ed> tu fubDiitatiou, as wc 
fliall fee in the following articles, when we define the Qxakttera diflin- 

guilhcd by the name of flowers. , 

CCCII. FLOWERS a/ ANTIMPNT. Antiwbny, which 
is a mineral compoled of thye ieml-metal c^led rttgulu> antitfietdy and fui- 
phur, is entirely volatile, and capable of being fublimodanto flowers. 

1 o make flowers of antimony, an earthen pot or la^ prucibl^ in the tip- 
per and literal part of which is att opening, is planed in 'a fiitroaca» and three 
or four aludcls are fitted to it. Tho pot is to l» tiuule redUtot* and powdered 
antimoil^y is to be thrown into it through the latesiu opening, and the fublima- 
lion is then to be made. Thefc projeaions of antimphy iwe to be repeated 
till the operator judges that die inner forface of the alutkls is fufiiciently covered 
with flowers, which arc to be detached from thence with a feather. 

The vcflels employed % ihk ^blimation mufl not be esu^y -oMbd, for two 
rea!bi)'< } fii ft, that acedSi.of air Mvors and accelerate^ all fuolimations, andT par- 
Iticularly this., I.emefy obftrves jdftly, that the operation is accelerated greatly 
by direding a blaft pf wind upon the fiitfux of tl« antimony. In the fccond 
place, if the veflels were perfefliy eJofed, they would be burn: by the expao* 
lion of the vapors, or of the contained air. 

' Although flowers of antimony be coippo^ of togulHs of antimony and of 
fulphur, as the antimony itfclf. is, thc^ nfverthelela diflfer from it efientiaily in 
many refpefts. They baye not tffe, fame metaU\c bvUiiancy, color is dif- 

ferent fliades of white, grey, t|nd yellow. • They axO pOdrer|t% ctnetifi,^ Thefc 


{J) FtiN’Ts arc fcmi-tranfparent or opahe luftrr,'«hek 41 fi»o«ft of textum^d ta be 
ft'nt!,, gencully of a roandilb form, and ebsti|^d to *a White ealearsoiissil^ .or chalk, 
cove-ed with a wliite cruft, of a ftnoom, IhMtce they hni ahn<dl always fimnil covered 
uniform, fliinini^ texture, fo hard as to flriten with 4 Whftp'^dlwUty They artMlfo 

fire with ilcel { cakiiuble by fire, fu as to coAverflble nith CjifcaMnusealfllPby funon, 
become white, brittle, and, aecordinf; to Or vitrification With 'jb'^fitaKk fiaod alkali. 




the / Vio&nt beat df tlw lai^^ft fiwoho 
]ut.j|t fuch as that of Viktte, and fiOteyen 
b>^J|m focus oi a lefts of Tf hirnbans, % 0 - 
cording to an cxperiaReol of Neuewn. They 
are found generally in beds of efiaih and w 
jand, but never forming eniire ftrataofrock, 
as jafper does. By long (wpoAire ip ipf’and 
10 the fun, they feem to decay, to Mb flMtir 


yiwtlnn fiott 
acids. $te 
Klinti ‘ftWL »Ml 


entidhj^ 

terials in thnMdaf ofifiii^ DnstMiaws, 
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idifibnEnee 
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differences prove that andmorijf^ fijftains a confidcraoie alteration by ^his. I'ubli- 
mation. This alteration ooofifts Si, dtc diiriinilhing the connexion betwixt the 
fulphur and the rej|alvis of antimony. ' * 

'Hie difFereaOe ert:' €6^ itt'floifiters of antimony from the vaHable 
afliott of. rfje 6i# and^'the |lt!j’!^Oh, t^s nfinerit Pro- 

babfy the emetic tjaalky didfettmt c01<h% yaifo din^ uUt this 

difference has n$»t been lofc^dni.ony have not been 

moch-.cteployod, ^ 

■ . cc-ciiliV^.^^.Dv y. Lemery 

gives: iiinakift^"<^^pi''pb‘wpf:js ' ot abtiiin^||','\1't confifts in diftill- • 

ing'>bi^t''4lj|^«^'0fvi^ 'fa'l-ammoniac,,. 

or.'trf ^fc^t''|s^^ra^4i!,ilwm,;the faUammo- 

^Th^'paiaffon jof, •i^V.iotoeradi^' w,diiengaged by 

the regolittfe '^^rt ohe-'-'pSrt'bf ■this''’voUri|S' allia|i aits at 

once ^ antihgidny'^' an antirtiOniated' 

votetilO-My«!r i^d'^'flOWfrs: ire , a-' kind' of kermes,.. 

and yolMfe of a, fixed al-_ 

kali. '' a's'kermiis is,.aJKl' 


..'R'E G U'L 'U S 

«/•' antimony is puf 
'■into' an unvWl^d'’%ftpi‘‘fb^';4li^''is^’toltiic"piaced'^ a. furriace ibthaf its- 

bottom" may 

is to be covewxi. wfth^ a - Mdi hcat^'-ls, iO be applied 
■during an hoor Dfmoijfe,^ V Whep rarfacf, and aifo** 

’tjie;remaintng--p»rt''#^;i!hoj^^l^i/ii^roidnd>fcoycrcd'v^:'-^^ flowers, in form- 
of beautifoj[#''''batofear»i^i,is^d ■Thbfc;'fiowers are to be ga- 


of beautifoI#'''bai^a^i^i,;i'iapd '-^iRTOmg' 'Thbfc;'fioWers are to be ga- 
thei^'i4^a'J%p^ifi'v‘^:4i#|^>S^ «iay. he commenced,^ 

and',m»n-ipd''as whole, wgulus Iriay be changed^ 

infO^ ftoWf'rs,’* ' r?' '•' ■ ', 


intd'^' jftoy/fjrs * . 

Lefbe'if within the 
pot^ at;'thit'''Wigfe^i^V'^t'|^'':6fi§W.rf|^ regdlus. But 

4b»‘'aR^ «fe' fecond lid. 




4b»‘'apM#S «fe' fecond lid. 

He be' out of the 

■ furhsiiiiM obtairfs _ a large <luan- 

of rcgtdb' of anti- 

|M}ny T|»cy arc not emeuc. nor . purga- 

he reduced, into, ircgiuus.- 
with' their, re- 
'<hey contain fonie inflathtn'able prin- 
falinO fubftanM. ■ They 'have 
pot 01% dgid appifilwpM^ aifo entir% foiuble m 

'.' ' ■; ' ■•'■"■■-■ --■’ '■ .. '■: ' ' ■ ■ ^ ' ■' water,; 


'.mithl 
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water, Mr. Beaume obferves *, althmigh a large quiantity of water*' whicb 
mull: alib be b>iling, is required for that purpofc. Eight ounces o/ boiling 
w.irer arc capable of -dillblving half a grain or tlujle flowers. From this j>ro- 
pciiV we niav fufpe'fl: that regulus of antinnqny contain.s a falihe liiatter as 
one of its conftituent parts, which is confurm.ablj? ^ the opi.niOn of fbmc chc- 
miils conceniipg falts and pictals. . 

Ncverthelefs, if wc conMer that regulus of antimony cannot be deprived of 
all the flflphur with' which it is united in its mineral flatc, wc may’ fuppol'e 
.that part of the acid of fulphur ngiay, by uniting with the earth of the regulus 
of antimony, give the faline qualities to the flowers of this metallic fubftande. 

* ccev. F L O W E R S 5V R S E N I C. i'he - vtdute flp'^rers of 
arlcnic arc nothing but white ^-ferifc itfelf j which beiilg -a tolatil<5 ^bjtanq!^ 
unalterable by fublimarioft,' may be raifed altogether, wirhdut any diphge. 

flowers of aslenic are made, as all dthef floWefs are, l^’fubiimf^ arfenic. 
See Sublimation. (. , . 

We ought to obferve that they are nofc^x-rfec^ly arfenic 
from which ihtfy Have been fublimed Fa, ^ ''’been perfeftiy dc^lo^ftiqa^wl and 
white, jtf the arfenic whith is lubljmfd be niSieed whh* the 

flowers wll be more of ItTsyellqWj dr red, atcqixlin^ to the qqahtTty df fulphur 
which is fublimed along with thetni. ’ 'If dje hwmc'be in-a rt^puiine flate, or 
confidcrably phlogillicated, its 'flowers will be piprtt or lei s greyilh of brown. 
FJence wc fee veins of thpfe di^rent colors atopng th^ arfeniq 'Ovhich is found 
in commerce, and whicll is obtained by .ftibllmatiph in great worfcS- ftom''0i[e> 
nical minerals. ., *** 

As arfenic is very fufible, when'fhefe flpvlcrs fix'tl^mreives to any fubttance, 
confidcrably heated, they &fFer a kind, of! fu^op, aie 

and foim the denfe, compaiti heavy,' .which, are iif’ the l^ops of 

ilrnaaifts. The narure and'iprpprtuts pf ..flowers ’6f a’ffgnic dO noi dilfcr from 
. thoie''of arfenic.' See ARsJpNi’C','''’ ■ * ' ’lif '. . 

. CCCVl. FLOW E R S B EK | A M'l BE N Z O IN.. 

To make flowers of benjamin, let a quanflfy bf bcftjiifnltt be l^thto a ysarniflied 
earthen pan, which j.s to be covc^d With hndthc| inerted ware. 

The edges of thefe two pins^ught iq ,h|!ye bepri, ^rpan^ upon aftbhq, fo that 
tliey fir"^wtll to each other. They are’fb'bfc lu^ 'ssfifh dipped 

in pafte. 'I'In; earthen pan fontwfting ^ benji^iiS i.s tq be put u|>bn a gentle 
fire, and whi>. h is not capable of faifirig the oil d^?he .b^amih. Witlrthat heaq 
the fublimaticm is to be perfortnyd : s^enlthe tliSJ^s ;|L)i^,;Cdd]l|^, 
unluted, • and gfdat case is fq, be .taken that they be ti^t If ful^ma-; 

tion ha: beeh-perfOrmed, 'the iotiief!' lu'rfac'e .bf.^,$,he'''d|>|iqi‘' ivUl be . 

found covered with, fine ^ark^ng flpw^'rS'Fikc: a'-yery pffwi ciy^ls' 

^hittene'd' ne^,lesi A .'dOnl^rable, quantity 
ti und, which are'npt fatfed, ap'd whiteh.pWer |hP 

Vim’-n. The flow«f’fs''’are' fo' be'fwept off with is®fqath,?‘f.‘',v'',''” " ’ 

I'hefuccpfs of this ope^tiod depends orj'the w 

time employed. If the reat 'be .jtoO;. great, a^^pM't 
rife rogethcr with the floWlirs, '^Ich'Wili thfehcp':fl&bpi«#' k 4|pl^ 

In this cafe they mu ft. be again Ibblliriiedi and With a Iti ph ' 












quantity of white fmoKe, This fmolce is condenwd in white light flocluSy which 
float all round the laboratory. The Areatefl part of thefe fl0c^» however, Bx 
themfelvra fo the fldts of rbe cruciple afjul to the zinc. They lure^ c4ied 
^fetveri ef autKf n^ii or pompitoltx. ^ , 

Although theie flotdtiirs ai^ ui&d tqto i(i operationy like a wery 
volatile JublUfU^y they are really venf fliiL*a«|^t|i(a»dljk! ait^iii(hcn 

well dephloMftlcM.ed» and ^ inoai>t^k df bdltlg tyzabJublbMdL 


then railed in Imoke during i^a 
with whicJi the zinc burns } And 
fixed are fbund in foot Of jffpoo and 
The flowers of 4nc W Muble jih 
caufe of this map be, ti# thdy 
reducible into ;einc» and Wfne 


ftrong heat 


quantity of theft Bowi is’ 
zinc, if any rebuvna uobdent; 

T _ 1 . .1 . r* - a ^V... < . a 


Flowers of zinc a^ oobl^ 
zinc are fmeltCd, 
quantities to the ttpjp/qe j^eip 
naces. But as theft< #owot| mftain d a 
tinated together, 
to clear the furnaces, 

(«} Flowzm. lothW lUdrW 
cxtr»fled from Dr, Lewis's news oUl 
in<in’b Cheminry, the w/wr omy Of 
lhall be epnfideia^. Very^fbw tf |he ‘ 
pf flowers V wigl^lc* 
madodaniUeby abyui4sn%hnOMO Til 
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been mixed together, they are generally expofed during a certain time to a more 
or Ids Itrong heat, which is, however, incapable of coinpleatly fufing tliem. 
The intennop of this operation is either to effefl a flight union betwixt tlule 
marters, or t<)|free them more peiteflly from any inflammable or extraneous 
matter, by this calcination. Vii rificaiion. 

CCCXIX. FRUITS. (i:J f 

• CeeXX. F U L I G I N O S I T Y. By tWs word is meant foot, ot 
the black matter wluch accompanies the flame of oils and of oily, iub^nces. 
See Soot. ’ 

CCCXXI. FULMINATION. Fulmlnation is the iUdden and 
violent explofion and inflammation of certain bodies, which ait thtretbre 
called fulmimting. Such are tite exploflons of fplmlnating powder and of ful> 
minating gold. The ejfajB&cm of thefe matters is called J^{minaHo»t the 
noife accompanying it, b^whwh it refelpbles thnjodft* 

CCX^XXIl. F U K N A t!! E. Furnaces are chemical mflnuhents u&d Ipr 
containing tombwflibfe matters, by the burning of ybith tht},heat <tq[ui(ite for 
operations i« procured ; and for contiiining the fobfomces chemfolves to 
which the heat ought to be applied. . , 

As chemifls require for difihrent operattotis ;dlt the pofllblc degM^^ of heat, 
from the weakeft to the ftron^ei^ W| a» the fcH-m of Admac^coouibutes 
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greatly, as we ihall fee, to produce the different degrees of hcatv th^V have 
contrived many furnaces of diluent fot^s and conllruftions j but all tliefc 
furnaces may ^ reduced to a fiinaU m^tiber of general dii'poiitwns, whkh we 
Ih. U now deferibe. 

The Jimple furnace is a kind of hollow tower, cylindrical or priftnatical, wit 
two doors or principal openings } the one below, called the doar of the ajh-boU j 
and the other immediately above this, called the door of the fire-place. Betwixt 
thefe two doors a grate is placed horizontally acrofs the interior part of the 
furnace, dividing the whole caytity of the furnace into ty>o parts : the lower part 
is called the ajh-bole^ bediufe it fecciyes the afhes which fafi from the fire-place. 
The. door of the alh-hc^ gives iadnrittance tp the air necefikry for maintaining 
the fire within the f0&aae. ‘ Thii* upper cavity, of jthe furnace is called the fire- 
plaeot betaufe it co^uns the tc^l3ui|ibk matters*. ^ ^ tire door pf the 

fire-place, frefti fuel is o> bc , introduced, to fupply the, place of what is 
conuimed. '■ 

This fimpk furni^, fimilar to. that iii^d in kitchenis, is fufficient for many 
chemical t^peratioiis,^ the fire-p|ace, amidft .the coals, crucibles may be 
placed for the fufipn } fujCh as tin, hilmuth, &c. or for 

thecal^inatiqih of niat^ns y^kh icqiure l^fk heat for rikir calcination i fuch 
as the alkaliMfor iii.akin|g bepoik mlrkral; fire. 

On this furnace may aUb 'be;pl|««d fwi evapoeatlons, alembics for 

■dififlling In the fond for .(^ge(i|dhs apd difiillations 

to be ^rfc^nxied l^.iikatts gbuk heat,, ettlier with alembics 

or wiim retOTts., ‘‘‘V- ■ = , 

As feveral of the opetariohs/tiiade with' this ^fmace are long duration, and 
as the furnace requires a;condnua| fdf]^y bf fdd^ i chemifts have contrived to 
adapt to it a magaahic of infma of a towef; ctofed In its upper part, 

and £> difpofed, that,whilb dbe cc^ of the 1^^[>lace is conhimed, that of die 
to#er falls down yad fupMlea Ita phupe." The fornace thtvs difpofed is called an 
cftbanert f he 0 Jtdi&t^dip :.Sfe AKoa. See PUa tss- 

heat is produced and' 

.l^.'.the’. .,^hhin it. This furnace has 

’lur'k'fire^lace. It has only one 
cmehing Wlow, th^iakih wh^ the ^tam^^fii^oduced^ .^d a kind of fmall 
ehimney 'ihade id;' |is. tanswlation of air, to keep up 

the &ltm -pf '^his furnace is very 

eonV^Ql^f 1'' .^..iWatei^-'btth or fand-bath 

fin^^place ,.of which is 
'the -fura^, which is 

; jgebeitidbi.t^M ita'kwfr part by two of iron 

. plaa^,;;n<kjN9^ and' - 1 ^ its upper e<^ it has a 

a third cavity, which ,1a called 
’ ’ the^retorts containing the 
. made tugive'paffage to the 

pisTuti.ATi'dN, ought 

, The'u^ 6f die tko bars at "the bottom 
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Above the piece we have now defcribed is a fourth piece placed, the form of 
which is that of a fphcrical cap, or of an inverted dome ; it is accordingly called 
I he dome. .Tip dome has an equal diameter to the other piece, to which it is 
to be fitted j and in its lower edge it has a femi-circular cut, which correfponds 
with the fimilar cut of the lovt^er piece and |hefe together form a circular 
opening: the dome has in its top another opening dir fijort tube, through which 
tlie air contained in the furnace pafles, and is a kind of chimney. 

The ufe of the dome is to keep up the heat all around the retort which is 
placed in the i rirnace, and to apply a certain degree oi heat to. the upper part or 
vault of the retort, by refiefling or reverberating it : hence it is called a rever- 
tcratory. ily tivl.s difpofmon the vapors which nle in the retort.are determined 
more cllicaciouJly to pals through its neck. We may judj^iafter this defcriprlon, 
that reverberatory furnaces are only uJfed for diftiiladpns with a retort, in which 
a certain degree of lieat is neceflary. 

Diilillation may be performed in reverberatory furnaces, either in naked fire, 

■ by placin.g the retort immediately upon the ban, or in a fand-bath, by placing 
Vtv on iltCic fame bars an iron veffcl, in tiie.ppper edge of-., which is a femi-circular 
cut. Into this iron veflcl is put fine land to the tliickncfs of one or two fingers : 
tlien t he retort is to be placed in it j and,;, laft:iy, it is to be filled with fand up to 
the arcli of the retort. If the heat . be required to be of a certain “firength, the 
iron veflel muft have a diameter fo much lels than the internal part of the fur- 
nace, that an empty fpslce of the thki^nefs finger iball be left betwixt 
them, excepting on the fide where the neck oftfie retort is} and there the hollow 
cuts of the furnace and iron veflel that Corrcfppn^ to each Other ought to join 
exacUy. iVr Plates. -y y 

The melting fttrhacHy or wrind furnac^ js intended to produce, the greatefl: 
degree of heat that can be excited without bellows. ' This furnace ought to be 
lb confiradied, that a current of air iHall ^jnflni^y pafs ithhough the fire-place j 
and the more llrongly and rapidly this air pains, the mote irttenfe will be the 
heat in the furnace. , 

The chief method for producing' thfis its to Jeav'c in . the ujmet*part of 

the furnace a fpace clofe on evCiy fide, ettcepting above .and below v ^e^lir the 
a;r contained in this cavity being rarefied and t?cpelled the heat produced by 
tlie fuel ourning in the furnace, a vacuum is |iere formed* which the external 
air neceflarily tend.s to occupy from its gr^S^y* 

This being eftablilhed, the furnace ougW civ^identfjKn to be lb dil^pfiid' that the 
external air lhali be obliged to enteryat aflt-hok,«^d tO pife flh^ the 
lire-placc, to fill the vacuum which is conrinusflly-^iOTing hlbth 
part <ft' the furnace and in its uppet cavity*' ' ' '"'V'. ■■>y ' t ■ 

W. ought to obferve, ; that the column of, air wh|cb 
upper part of the furnace, bdngA little Ihbrter, and than 

t he column which cortefponds widi the lower |j>a«i the a,k aj^pear^" 
determined to enter at the, bottoiii, abd .to gp duf'afjidk the.tpp.of^efni^cc i 
ib thatyif this furnace bias hollow cylinderjr th(^ , kiwer of 

which were equal, anddf the fire-place was in the iimddk,. 
bably pais through it from bottom to top •, but this diffferenee 4Wb coluthns 
being almoft infinitely 'fmali, the velocity of^ the current bf air Would be .a.s 
fmalJ : bur :f^ inficad of this difpofition, the furnace be ofntraiiled iit its upper 
part, and if it be made to become a tube of kfs diameter, then the rarefied air 
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is obliged confiderabJy to accelerate its courfe in pafllng tlirough a ftraitcr fpace’ 
and thereby overcomes more, e^iSly, the preflure of the I'ujierior air : hence the 
air introduced through the lowei* pail: oAhe furiiace, in order to fill the vacuum 
which is continually^fortping 'in iti upper part, pafics fo muejf more rapidly 
through the fife-place as it finds Icfs obttarle above ; and c&nfi queinly this dif- 
pofition of the furnace heceflarily determines a ftrohg and rapid current of air 
to pals through it, from the bottom to the top, . 

From what fias been faid we may eafily perceive* that the more the fp.icc or 
air is rarefied in the upper p»t ,;bf the melting furnace, the flronger and more 
rapid Is the external currept of air which is obliged to enter the furnace to fill 
up this •vacuum j and cohfequently the more intenfely the coals imifi; burn. 
Hence ihefp furnacfflitpfodbce fp,/much more heat* as the tube which is at their 
upper part*, called, thp ef ajfiiratiojfy is longer. But we muft obferve, that 
although the aAivity. of ,t!^ furnace is owing in great meafpre to tlie contraction 
in its uppet part of to its^ttbe^ rteverthelefs a top. great cpntraflioh of the tube 
would be very incbpVwi^itj tedaufe the air rarefied, and obliged to go out at 
the upper part,, c&ih'bnljr: acquire a certain deterpiioate velocity ; whence it fol- 
lows, that if this t'uW, through, which the rarefied air is to go out, were fo 
ftrait that thU «r coulct pot pals, unlefe it had a greater velocity than it is 
capable of acqumng* ; then the air, .jSnding an pbftacle in its way, would be 
retarded in its progre^ » siui .cosilequently tod great ftraitnefs in the tube im- 
pedes. Tath;ef,tbstti.tac|Utiajfc|t*ne.<^ air; accordingly, I have found by 

cxperiOTCc,- that a,:rt|eitittg; Which too 'ftrait a tube, however long, ha-s 

been adapted, pfodu^s little , compared; with that cauled, by a tube of' 
fuilficient diameter, ■•'i- 

Hence the' diaipeteir bf the tube'muft have a certain relation to the capacity of 
the furnace, and to , die-dopr , of the afh •hole., 1 have, found that the diameter 
of, the tube ought to Jie, tb the .diameter^ of tlie furnace as 2 <xj 3 nearly, parti- 
cularly when the tube isMpng eiipugh (h). The ppening.at the bottom of the 
furnace may be; ,«quai in .width to the body of the furpace, or it majj, 
be t cpntcaifted, , if-, the air ^ required to. ftrike the .fire with more force 
andjip^dity. . After 4l« *hefe pnncipd^ proceed to the conftruc- 

tiop ^p/. a^gocKd pidcin^, ^ of this furnace does not differ 

frorp -that ofa fip^pie .ftifiiae#' ejtccpt open, or almoft 


" (A):;^bie diiaieetibt of thPfabe, ought to liattoWing, the door pf the afe-holc, the air 
havc.-^certaiii propptpPh,, :rWt 'to the doi(pi.'of ^ will :.pafs' tlpwn .,l;he. wide tubtr, which will 
the' aft-bplej put tb the fpaW*.left:hy,th^|pit^t^«n epntam , tw^ 4'ftihdt columns of air, 
terVaii «#f thfc .grate pod botp'th,efe p]H^ght : opt,; afirending* ihd the other del'ccnidihg. 
to bear a .ceftam pfpgpftiop to thoj^ipBaptep ■ ,Th? following ptoportiotis'fcem to me to be 
of dW Thw, proportion preferable : If the area of the fire-place con- 

ib^ diO 'paith^e'; the- . tdn. 144 fquare inches, let the, area of the 

.ifnhe fcput4'po^;taf.i|^Sdfeiimetgi:',^1^p,^rei'''’.,taljej|:':ah!d the-fum of ihc fevoral intervals of 
’■'plsi:'*!, as,,twb’-'ti!' ’^^.thp.grate'be, each of them, 36' fquarfe 'inches: 

.'^ea^'a :ip certain ftates of. ,the' ifirc,, for'io- 

‘^ftanee^^’when'.it, 'is' dioroughlji. kindled, the 
'furri^C4lh'ap'i«''nti&^rafryTdf''i,f^?'<W"Pw4''^hce'.,'upp^ vent, miy.be advamsigeooOy ftiU fur- 

by. ••fher ci^tfafted’by regifters* -by which much 
' fuel' nwjr be faved, and' the .'fire kept more 
.and equally , yitenfe. 

through in. too k quantity^ by 

' ■ F'P .» 


entire 
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entirely open, below, and fuj^orted upon feet, or a kind of tripod, which 
fcrvcs as an aflfhole. An elliptical form is generally given to it, with intention 
to concentrate the heat (i). The upj>er part of this tamace is terminated by a 
dome higher than that of the reverberatory furnace, called the This cap 

has two openings, one of which is placed later^ly and in the front j it ot^ht to 
be large, and to be capable of beif^ olofely fhurb^ a door : the other is at the 
top, and ought to be a rube of a convenient diameter, upon' which othw tubes of 
indeterminate length are adjufted. 

This furnace has no laboratory, or rather its laboratory b die fire-place idelf; 
for the matters to which the heat is , to be applied are fdaced in the fire-place, 
and furrounded by the burning coals. 

The melting furnace may have a door to the fire-place j but thb door ought 
to be kept fhut during the operations. It Only ferves for die more convenient 
examination of the condition -^ the crucibles' or odwr inatters placed in the 
furnace, and not for the incr^ufdon uf frefli fuel, which purpofe the door 
of the cap is intended. This Jatter door ought to be vety large, that a con- 
fiderable quantity of coal may'be tb|^vrn in at once. Tlie rerfon why this do''':' 
b preferable to the door of tte fireiplaw fur the inttoduflion of the fuel is, that 
the current of air may not be difturbed tn-its direftioo j and vherefore the lateral 
door ought tso be kept <^n as Ikcie as ppfiUsIe. 

"When the internal diameter of fitch a furnaOe is 12 or inches, when the 
diameter of the tube is S or 9 inches, its height iS Of 20 feet, and when 
the furnace is well fuppKed with fud, an extreme heat is produced: in kfs 
than an hour die fire wul be white^and daxalit^ like the fun ■ its heat will be 
equal to the ftrongeft . degree of heat id a g!afs<moule fornace. I.1 kls chan two 
hours may be melted whatever b fufiblejh furnaces The hottcit part of 
thb ftirnace b 4 or ti inches, above the graie. 

Chemifts generally believe that die po^tier ^ a melting furi.ace b greatly 
encrex^ by a wide and.iiigh or by bringing dih air which b to enter 

,it through a long p^e from without the boufe in which the fii' ir.re' ftands : but 
thefe advantages are, cither mia^ary, vr only relative to tIk vacuum formed in 
the upper part' of the furnace. If 'indeed a furnace ’ e <'o placed that the 
opening of bs aftt-hok ihafll be fiu^ to themouch of a ureat cavity ; as to a 
cave, ro; inflance, in the roof of whtdi a hole b made, into which this furnace 
is to be fitted } and if this cave has no odief bpening than through the bottom 
of the furnace 4 then a very frrong ciHTent air will ptb from the cave acrofs 
the furnace, although the fbmace had ntiidier cap nor tube,: tmt we muft 
obferve, that tMs currenc_>of air wfU alwi^s' friri^ 
vided with a dome and tulie ■, and feccinefiy, if die air be dpermined ti> p# 
from tU cave acretb j^frknace;;^ even wbhwf dome tufa^ lihls fbftft pebeeed 

('<jTheinequaihy,bf't^lil'Tfiteeof'’(liali4es .in ^ 

«f the htraace wcHddiptevqkt *1^ aihianttt^ > frein 'i^e 

from the eUiptical fib,sn wrn if effa3s,Qla:^|$0t.aRd 

heat were htpnofedimdP^ttiittLlike light, ‘that by ptmt/tSag. had 

4tHity in right tines, and to eapahk b«ed 'lybk'.itin ' vraicti had 

ofconcentrattonhy cidlexkmi a Aj^pofipkia, refilled 

iHnrem, whkh'maOet he^'adWinw , diking 

(/tj Moft fufible., fubfiaiuks siay% fidsd . ' 

only 
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only from, the heat of the fiiroace rarefying the ambient air, by which the more 
condenfed air of the cave is determined to pafe through the furnace to fupply 
the place of this rarefied air. In this cafe,'the cham^r in which the furnace js 
placed, fares inflead. of the dnme and tube. This happens in a glals-huufe 
furnace. Thefe furnaces, are buik upon fubterranean vaults, which krve as 
alh-holes. The inosrnal of thefe furnaces is very great, and is occupicu 

only partly by the com^^ble .matters, and by the pots containing the glafs: 
hence the air of the iUh-hole is continually introduced there to fill this empty 
ipace : befides, ,tlie heat is always very great in the domes under which the 
furnaces are built ^ the con tamed air is theipcfore continually rarefied; fo that 
they ferve as the domes and tubes of furnaefes to draw the air from the 
vaults. ' ' , f. 

The pipe which k fometimes fitttid to the afii>hole of melting furnaces does 
not contribute to the draught of the fiinniace, etccepting ‘the latoratory in which 
the furnace Itands be fmaU end confined : for then the air erf , this laboratory, 
being feon heated and rarefied,, becomes left fwoper for exciting fire than the 
colder C3.tcrnal air which the, pipe fupplies. Ser Flates. 

i ii?i furnace called of a prifraatic quadrangular 

figure, and is chiefiy ufed to maite efiavs of the value of alyer, qk of filver ores. 
7’His fcrnarc. is eompoled of an a fi^-place, and an Vpper part which 

terminates it abov<‘, like a qqadractgukr truncated pyramid. The fire-place and 
alh hole are nor, properly i|ie*lsing, fi^arated from , each other, becaufe this 
furnace has nq grate (f) s hence cous in this furnace to the bottom : in the 
lower part me furnace arr i|mw doors, two irt the fidcs, and one in the 
fioiit: ab >ve this latter door., isW,jfourtfe!;4oor, ^placed like that of the fire-place 
of a Ample furnace ; and at the ibbttohi 'Oflhts door are two iron bars, placed 
witiiin the furnace horizontaily and parallel* to each other. 'J hefe bars arc 
intended to fufpert a muffle, the mOdth which corrcfpdnds exadlly to the laft 
mentioned drxir. In^his muffle the cupels and vefi^ls capable. (d* containing the 
niatt<*i to be heated are to be^pk|Red. 

The top » furnace is; .truncated, , and forms a pretty large aperture, 
through which ihe fuel is to b^ introdudcd.. Some of thefe furnaces have a 
fmali hole in the from, of this up£^.par(«; througli which iron rod is intro- 
duced to puCh the coals dowii, ahdwhtcPaJjfe ferves to .(hew the ftate of the 
fire. In feme of th#')!. furnaces the: jappe^, part k tctminatefl by a fhort tube, 
which on fume occauons^U cn^veiuebt | ibii .the internal capacity of 

chis furnace, including its upper for thefe 

operations, a greater neat. , beird<|8«fi6!di; and' this w effirffed by 

adapting a tube to this fuimace* * - 

;^ 9 me oper^tion^, which mift%|be‘.fn3d« ^eher in a in $ wnrerberatory 

furnibey , require the firongi^;.n^ian^^ heat.; The difeiilatioii .of Kunckelk phof- 
; that of ordinary difisHadons. 

B^ys alfe iof pbf;^nan4 v^tidfioa^jcm, which ought .to be done vafy ckanfy, and 
- ^ii^^fonpidiMler yeiy' ViotjEnt. lidaiS* whibh'nann^ 'fee , procured 

'be fitted itd'^tht. difiUling 

‘ ' in the plate 

tberefoie Which' 'of th'b'ipafiiace a grsW.i# repre&ntsd. , , ■* 

■ '' " ■■■’'■ or 
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pr lo tV,e ciTuy-furnaces, like that of the melting furnace and thus as ftrong a 
lieat as is wanted may be procured. See Phosphorus, Porcelain, Vitrifi- 

cjiTtoN._ (m) 

Chemiils have contrived many other furnaces, and ftime vely cohiiplicated, 
for particular purpofcs ; but they are moftly embfrmffing, iU-cbatrived, and 
even ulVlefs ; for by the furnaces above defcrifeed an able , operator may 
perform perfeftly well every chemical operation. * ' 

7^11 thefe furn.ices may be cither portable, and compofed of baked earth 
hooped with iron rinp«, or covered il^'ith iron plates, if th^ are intended to be 
more durable j or they may be fixed and Rationary, and made of bricks and 
tiles.' This depends on the fize .ind difpofitjon of the, laborato.ry. - ‘ 

The matter of all chemical furnaces is always a clay Which ought to be of a 
good quality. Common clays do well enot^h for furnaces that are not intended 
to luftain very 'violent heats, by which furnaces are apt to be cracked and 
dellroyed, even before the operation is finiflicd, unlefs they are made of the 
moil pure and refraiftory clay. See the clays moft proper for, this purpofe under 
the sitide KY. 

In thefe furnaces no iron bars or fupports ought to be ufed, as that metal 
is very quickly melted, calcined, and' dellroyed. 4-li the fupports Within thefe 
kinds of furnaces ought to be of the fame clay <bf whkh the furnace con^Rs. As 
the heat is much leJs in the tube than in the body of the furnace, this tube is 
frequently made of iron plates, excepting, its lower part, which ought always 
to be made of clay. Thefe tubes of iron plate have many advantages^ as they 
are light and manageable ; but they have a great inconvenience, which is, that 
their inner furfaces are Aibjed to caldne > whence when much dame 'paffes 
through them, fcales fly off from the iron with noife % which falling upon the 
crucibles and muffles, difpofe them to vitrify, becaufe iron, is a powerful flux to 
clay. The whole tube ought therefore to be made oFclav, 

When the tube is long, it ought to be fttengthebed by iron rings and hooks j 
but thefe ought to be fo arranged that tube may be lengthened and 
fhortened, according as the greater or lefs heat may d%ofe it i othetwile it 
might crack. ' , , ' ‘ . x . 

The furnaces deferibed itfthis arrifle are employed* and .are neceffaty, for the 
feveral operations of chemiftry. Many of them are 'alfo pied in the arts, in 
manufaflures, and in works in the great : fuph are the furnaces foi* gUCs, 
pottery, porcelain* and for fmelting of , ores. ia peculiar to, ahy of thefe 

furnaces may be found under the articie of the art in wJ^h it is .empilpy^. In 
'other refpcds their ftTU<Stufe is coiiformsihlt to tte ge5!rlarpEiBeipica;;eftabliIhcd 
in the prefent article, (n) ", ' [ \ 

CCCXXIII. F U S i B I L I T Y. Faflj^Uity Is, ;a quality rehdt^rs 

bodies •'.uiceptible of'beooming fluid*' when c»E|^cd td a^cartiuii 

V ('a; See a p]atc'Mt<l'derai|ition'diFa vwy. are ■repre^tis4*/An4 .Rti.* 

cr>-iimo(iious furnace-fer ' on vi- .nexe«l;'|«'vrlU'BK^ 

tiihcation, and on tht; of pkted 
and t'or many oi her purpoies.; Jroo*' and the nM^^ro'ds are . 

(») Set ITates, - where related,- 

' '/'i ',FVfii>i'&ty 
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Fufibillty is the reverfe of the refractory quality j fo that the lefs the heat is 
•which is rcquifite for the fufion any fubftance, the more fufible it is. 

Bodies differ much from eaeft other as to their degrees of fufibility. Some 
of them, as air and mercury, are fnffbid that the heat of the atmofphere is, al- 
ways fufficient tq kec|», them and water, which are 

nat urally folid with .the degree . df cbld ma'fk'Cd 0 ih^Readmtjr*s thermdmeter, are 
prefently melted when they are expofed to a greater beat : other fubllances 
again, as, leadi tin, biftniith, &c. are habitually folid in the greateft natural 
heats } but are fufible with a degree of heat lefs than is requifite to make them 
red : and, laftly, others are not fufible, yill they become red, and even white, 
by heat : fuch ^re filver, gold, Cop{^F, iron, glafs, &c. 

As the fufipn of a body is cauied by the interpofition of fire betwixt its 
integrant parts,, by which their adhtfion is defiroyed, we cannot conceive any 
other caul» of .the greater or, lefs, |ufibility than a more or lefs intimate contact, 
and a more or lefs ftrong adhed®^ integrant part* of different bodies i 

which are d'dpofitiofis depending on ; the figure of thefe parts. Ccr Hardjj sss 
Fluidity. ■ ; . r , 

CCQXXIV. F U $ I.QjN..' Fufion i$ the. ftate-iof a body rendered fluid 
by fire, FLUiDjtTY FusiBiLixy. ... -Ay 
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CCCXXV. AL ANGAL. W 

ccx;xxYi. Vjf g a l b a n u m. o; 

CCCXXVil. iG ALLEY. This.nime is given to reverberatory flir- 
nace», in which (bveral retorts may be placed at me fides of each odwr. As 
thefe furnaces arebblong* and have lateral openings, they have been fappoled 
to refemble galleys, and have thence received their name. 

CCCXXVIII. GALENA, (a) 

CCCXXIX. GALLS, fr) 


( e ) Galanoal. The Indiaa root called 
ffeoUr galangal lefembles ginger in fmell, 
ufte, and chemical compolition. The {mdhr 
galangal has a ftronger and more agreeable 
fmell than the former, and a more pungent 
and hot tafte, like that of pepper, from i6 
ounces of this loot rcari.«»y two fcruplo of 
oil were obtained ; and this^ oil pofiuiles little 
ot the pungency of the root. Six ponces of 
extradl were obtained by means of water, 
lioni i6 ounces of the rPot} and an ounce 
and a halt from the fame quantity by means 
of (pint of wine. The watery extras was 
the more r ungent of the two. Netman, 

\p) GAi.h .MUM isagum-rcUn, contain- 
ing more of a reftnous than gummy matter. 
Spirit of wine extradlod from a pound of u 
nine oi n' cs and a lulf, and water exrradled 
from lie fame quantity vonly three ounces. 
The micll, flavor, and peeultar tafte of gpl- 
banum refides in an (ftrentlal oil, jyhich may 
be raifed in diftillation either by means of 
water or of fpuit of wine. From a pound of 
galbanum fix drams of effential Pil may be 
obtained. This oil, or a great part of is 
of a blue color, fometiines pf a deep bright 
blue. By expofme iq aur dMt'biuP K«lioi;U. 
chao|^ma>Ii««|dth 


{0 Gaceka is the name of a lead ore, 
conufting of cubic particles, and compofed of 
lead mineraliied by fulphur, with which alfo 
a little iUver is mmoft always united. Stt 

0&«« ^ ti£A». , 

(r) Galls are excrefcencies found upon 
oak trees, and are amongft the ftrongeft ve- 
getable aftringents. ]^tra£b made from 
galls, either by water or by fpirit, poftefs all 
toe aftringency of thefe vegetable fubftances. 
From ftxteen drama of galls fourteen drams 
were extrudled by water ; and from the fame 
quantity twelve drains and two fcruplm were 
extracted by Galls, like other vege- 

table aftringmtl, or the infuiions of thefe 
fubftances, being added to folutions of greeq 
vitrwl,ortp dilute and fittumteHl foiutioat of 
iron in any aad, change the txftor of thefe 
folut%us to « daep blue or black. The 
black liquodr thug produced ia the bafis of 
iiiiu^ and of many alack dyaa. Sm Black 
and Ink. When the green vitriol ia dif- 
folved, and when Bw galls are infUftd in 
diftiUsd water,, or in common ^ring wa- 
ters, xke color sauced by mhting them 
is, according to Dr. Lewii, blue : but If the 
foNtUeftporHon of aUtaliiiti fait bediftb|ved 
ifbiiiitiMaini drlfttbrnsnimehaiany fatrid 

tenoency. 


. 297 


O A S 

CCCXXX. GAMBOGE, (t) 

CCCXXXI. G A N G U E. Ganguc is the matrix of ores. See Matrix. 
CCCXXXII. GAELIC. (/j„ 

CCCXXXItl. (i A R N E T. M 

CCCJ|XX1V, ■ G'A#-:- .Tfeiac?«aac'tbc#m%':chj:xi)^s to the volatile iiv- 

tendency, however fmall, the colwj^duced blended with the reSnous, that greateft part 
will be purplia or reddiih. Thefo cobrs, of it is Iblnble cither by water or by fpirit of 
when rendered more intenfe, byaddtngihore wine. , It forms a beautiful ydlow pigment, 
of the coloring foHftaiices to the WaidT, ap-.^ and is much ufcd as fuch by painters. Dr. 
pearof ablaci color. The blafckheft pR)r Lewis fays, that it gives a beautiful and 
duced by tius mixture grocecds friJrii a oo- durable citron-yellow ftaln to marble, whe- 
loring matter whictf is oaily difflifed .through . ther rubbed in fvbilance on the hot ftpne, or 
the liqifor, and may be feparahed from thence applied, as Dragon's 'blopd i^ in form of a 
by dilution with water, and by depofition, fplriwons tiniftur^ When it is applied on 
The reparation may be prevented, as if done cold rii3rBte, *'the i6»n» is| afterwards to be 
in the preparation of ihki by '^dlotf «)i^ beftyd, toi- mfkp the a)lor- penetrate. ^ 
mucilaginous matter* as.^un arabiri* ”This • (■r) ^ARtjc;. I’be roots of garlic con- 
coloring mattin' is eviden^y flbrrugiiicHis twn*a ci^diderable quantity pf mucilage, 
precipitant i for altho’ it is^mstghexfcal, 'it' fbme reftn,, and a ^y frt»all portion of 
may be reodewd inagiieMttid^ by n cal- ei^ial oil, tn which fUe \Vhole fmelJ, tafte, 
cination. To this precipie^ fijme , of tlwr and*p«culi« qualitita of garlic refide. From 
inflamimablematterbfthe vt^tableaRringent | ^irty-itwo' ounces of garlic diftilled with 
adheres and gives color. Whdn by calcma- warin',, Ntumart cobld obtain icarcely half a 
tion this adhering matterls.madeito dram of this oil. 

in fomemeafure wi^ jdw ^uginousptedr Garnet, iCnnwtormwwwu, isaftone 

piute. this pree^tate, tteuigh nob'jllatslfiwy rahtoM hmoBgft '^thbfe called gems, tho' Icfi 
tiwtaliiEed,isbmit|evcr’f«lpiid^tly«^^ br^llant than any other gem} itistranfparcnt, 

to he rendered, magnetical. ' In thefe'iNb- ibiMetimesmoreandlbmbtiinet'Iefsi generally 
perties tins precipitate coirtfpbnds tftth thc jofndarkMTd colorjhutfimictlmcsyelTowilhor 
blue ferruginous pttxripiljue} which fbhns brb^lt} thefeighthftbne iitbardnefsfromdia- 
Pruffian blue, to which alfo.ibmb idlibgifiic nionds} andfulibtebyiirc. Cronftc'dt forms a 
matter adheres aiid adves Co^r i'‘bat it. mffers diftinjdi ordm of the garnets and the bafaltes, 
from Pmffism W»e^ tWs 1^ which hdcaltsrrrr<«|;r<sw«,e. Thediftinguiih- 

is iblublfr by nbids* edterew the htter'pre- ingpropertvofthefegarnet earths is, that they 
cipitMe^jl .nnt folnUe. Thus,’ black ate ahmefufible in proportjon as they con- 
of^inks may be.d£^ved by (ato JefametalHc matter, and are more tranf- 
addsi and viheir icolof' thdeby ' de^oyeefi pareirtandgla^ # ;their texture. In other 
Adkalis'alfi>:deftmy tlm h^^ne^ of inks, by re^ib^ tbey fcKOible the filiceous order of 
difiblwng theaftrineent^ iajE^me^le ad* • d^hi^^AJVTEs^ All garnets coif 

hering matier, and letohsg^ the'ihJni in aid, tain ii^ of them, contain- tin alfo ; 

ochery ftate, ftmilar' tb'the pweipitates ;©P feme,; imebodihg to, Mr, Swab, contain 
iroaf,ilbmmd by-dddhig-ailmlia'ttQsflbhit«^ iron and lead. .Tnejr forms are various; 

' of <wts anetal in vacids. . The blaek|jie^ ferae having fix fides* and others having a 
«hA^t0ytd^1iy«iMdbra^adda.to ink iaoepbhttmii grddsf number. ' To miitate garnets Nert 
ly cbnvapfely^ ■,>^--■’’1 • ditdSby'tfaat twenty pounds of cryftal frit, 

,I.rlia«nfe^^\;lbitmd.-#lh&^^ fiftbat pioonds of calx of lead; three ounces 

other nwnaiftlais‘|id*feh»dSh^ I ofiiaaiiigimde; balfanounee of zaffio, ftioitld 

-"'<bi"fdfed tog^er during trattve. hours; and 
tiorai:, the MKidptatesafferwar that dm vitrified mafs, after it is fc^arated 

tbefe .|by4Jl«AI•al^^ali!r*.^^^^ ifropi aQ||ddad which may have been revived 

and flpiiKM^h^fatrpleivV "‘.t'." bytbb'*fu4°«»' b«'»6»ia hept'in'fufioiT 

; ' dtH-ii^'teii'hburs. < v- 

ghroraf ' • i, 

Q^q'’ ■' ' ^ viflblc 



‘ bit 

vifible parts which efcape from certain -bodiw, am) WhiicH' 

and c<H!c6led, at.leaft without great ^i^cultr* and mijttii're ip^ot&^rojb^^ 

Thus, for example, the noxious vapors whktlr rrfcfi'^ bttrnit% t!^ij^9ti|3^;ind 
from matters undergoing the Ipirituous a^ ptJIfM forthcotadoii^'! this voliiilc 
part of Ipiritoous mineral iwiter^ tlhi iph^us^reftojf offeihe fuMldiAsiifocIl as 
muik, may be called the jf<M of thefc bodies. ^ . 

' The gas of moil* iubftanccs* pMtictsrlartJf thofe whitb afilwt ftem$ 

to be nothing but pure,, or alfndl% pure'phlb^flto”^ diAsng!%?d from 

bodies'without ignition. Tfie^ineral noxious, vapg^'^lle^ <M^s/may b*: alfo 
ranked amongft vapors cajledfxr* at Icaft-tiMe oC tlwm may i*li*ch^aj(w invifibks. 
5'ra;DAMt*s, ' ^ 

GCCXXXV. GELATIN'©' U % xwf © E L L T. fx) / 
■CCfCXXXVI'. GEMS.- >?. •' , 

cccxxxvH, ' G E N'',Ti'A'm' (sty '■•*■■■".'.■ ' 

CCCXXXVin. G 1 L t> I N Gliding, is ibh aij of applying tat^d- 
ipgly thin layers of gold u^t) i|i(^iudfieo» e^*C«$tiajp.i^EAoceS|,,c^ |pve them 
the exteniai appearancevt^'gBid. 'i 

Thelulbreand beauty of #3l^bB»troci»ef]i«ihedfe^^ and dileoveries 

coi6»rmng thedil^rtfnt iW^tliod#'Of af 5 >^ 1*»- tpTemrt Hence 

the aft of gilding is very exttnfiVfe,' and ns^y pbfkular operations; 

and various management. 

A color of gold B given aw by vaeni^s* w^l^wt amp^^ng 

gold I bvit is a. klnd> m gptEng. .TBtjs.abvMy Eoftgdl4*ft ootee »■ ^ven 
to brafs, and toifilwr, by «pf^lnig »po» the% <»c^ 
which bring' trwfeaaplWti. wtw all'the bf^B«^’C#'tii^;llfet*lS'b«*iea 
ornaments of br#^ 
to diflingmlh i)M:m fwtn cbt^c 

are put upon leather*. uAi^E iathsRii paw#* * IN j(.- I ■,, , 

r*-)GtiATi»iou8«wrfGxax»#..AttJafc»*. 'She^isfcofwbw o«4<h* 

■ *) Om» are certain fttmw 

the Jilias 9 u$t or wfeaV'it imyrofierijii' caltod j«^ttualiars''diWi« Jiy pattaflltoncliiiowii 
wtrt^iU earth, tawcli vrfrasd for theirrlafli** i«ib» % wWWi «nirae» ftnwatnc, nil* wi 
tranfparency, color, har^efs^ weighty and it a hqvhf^diitiiHR ^hiatn dw IpiHt ; 

rarity. Thcfc are, diailtends, ^ srhldb-beilhg coBefltidsat die' 

phirs, toix-tresi emerdds, f:h(^«dkes, iMw* dUesuitiatg *«» 

thyfts,- 8afn««s,,.'.'hyaeliid»» 

ryl Is or amia manmaa. The'«di^. '««' 'Wh^ " dtohtagowail'f ' .at ' tiHKi^ ' it 

they-rtfe'nmiiwanttd'aoWs 'i^f'iijal'atitMr . . 

dco-Vccs of ihatdiwlK' . \j$<'a6q<nnesv.iMlii»r* .aisAi^Ub'^et^^ 

tieku lanAiifoHna* ab*Rs,-«*f4'..k 

' (*) 'GauTSAtr. * F^oia fiwteen'deiipa^'rf 

the root of geittipit NsUntart' obtjmieih"^X ' 

drams and a'hatf 

of fpirit of wiiUt, »idi|h(i&' c(0«la^ 

hitmri>*ft'of,tbttgBttiaif'jf''aiidrt6ii^ thfelaiii# bt|P-’Wtyii a 

«Htn*ityfae..obta«i«d iS*h»<i*raii)b'^MN#P^y 
■-^•irtraa., which w«,'cdidWml^r4lto^ •fpi|M;of,vdli)«,-»l^'5^« 

tefs fo than the fpirituoos ekroSh • ' ■ With tyr;'Oi8#fMi?sir»tli > e e^ ^ -and 

(o) The bafis of thefe lacquers is a folu- tiB %i«Aaoii» 
tion ofthc reiinous fubltance, called fced^lai^' i# nccelTary, • To a piiit.of the .foirit thus ■- 

de^egnnttd*' 
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. vA^ngft the ftlfe gildings may «I|p be reckoned thofc which are made with 
jrthm*i|eaves pf copper or bralS*. called k^. In this manner are made all 
,the kind» of what is called gilt piper. 

' tn the true gilding, .gold la applied to the forface of bodies. The gold 
intended 'ifor this purpofe ought !in general to be beat into thin leaves, or otiier- 
wife divided into very fine parts. 

As tneeals cannot adhere; well iwerely by contact to any but to other metallic 
fubftances, when (gold is to applied to die fuiface of fome unmetalhc body, 
that furface muft.^ “prcvioiUlly covered with Ibtne gluey and tenacious fuh- 
itance, by which the gold (hall be matie to adhere. Theie fubftances are in 
general called Jizes. &mc of thefc are made of vegetable and animal glues, 
and others of oily, gluey, end drying matters. Upon them the leaves of gold 
are applied \ and when the whdte is dry, the work is to he finilhed and polilhed. 
Wood chiefly b gilt in this manner t btn it mnft be previoufly covered with 
ten or twelve layers ofchaMct odKcd wish glue diilblved in water. That forms 
a body or coat, which hurts the faubtute and mouldings upon the wood \ but 
b neceflary for ftirniftiing the gold with a foftet fumpoit i otWwife, if the gold 
was appbed to the wood wkHout the tneorpofltion c? this fiaei, it Would be apt to 
be tqfn and rubbed oflT, when burniwed, that is, polUhed with a hard inftru- 
znenu colled o 49g*i to give ttluftm. fd) 

depMegenaced, about 3 ounces of |iowdi|U(^<l fulSeiently thick. A vam^cootaiilinglers 
ihcU lae armtu be wldM 1 and In a diw or of dns colaciog fiuueria^|i|k« the above is 
two, by help of moderate ha»t*'*N whit ap^ied i^»oo wtHriu; Of htpi^ heighten the 
will have acquited redfli&culor. It c%ht ecto, aad prefervp it fiym caruiihtog. 
then to be |!mTe4<6{F, flramed, and cleaya' (k) when wom, paper, and fuch fob* 
by fettling igRcn as much gsmbi^ andait^ naneea are tp be gUd^,rtfaey muft be pre> 
notto are to be added aS are (UfttiieQt to give vioufiy covered with fiMne glutinous lub- 
it the color required# which mufl; be dif* flanoe, Upon which, When ahnoft dry, gold 
covered by ftequencly trying the mixture leaf is to be applied, and pre 0 ba down with 
upon iUver bah Tbefll two iUbfliafpw are a UtdO cotton, or hare’s loot. When the 
re«diiy.fo)obbintheudM^ .nyatter itdiy, thegcjLd is to he burnUhed. 

of lSa» For the greaaer convanieniicy of mb'* 'When the wqrk b rpiudred to be capable of 
btgthem in any praportion, the beft method ssnfliiw rain oc momuft., it ought to be 
is to diflbivn them fvpsratd^ in two quan> . previoufly covem with a compoTition of 
Utiea of the tinAure of lee i and dius the «tyit|gp>ltmdhyh||^nchregiuuna togethut 
color of the lac4|uer .may he s^jiufled jh/ othclwuea wattr-‘|latnit|y be uiedl, whicn is 
nuxing tojBVthM- the iolutMti of gambo^, ,pmpsiodiirl{i{dlin|scntMngaofps^ 
which ia yeiinw, with that of aitnettP, whtm ImtMt Jtawai^, and by mixing wuh 
which is rtddiftilyeHow. OcJiOrally Wo this flmia chaw nr^wluinng^ fevcral layers nf 
parte oC the mlu|i«Qii of gamboge «U|h this hjsemafl^ lUjd uppa% wood, and over 

mone part-of aiefotettonofantmtttti. ih«i« a layer of the ume mt? with 
dnvonV hioaii itHrmeric, apd p 4 hr y4h|WH Xra%, a^h«r mixture, 

red eeaibmiioiw eoiohnf m«t»iud»,tiMie iNiw* nallM u to be applied above theie ; 

tame* u/m fSsr’tha jliim«.pufpore*, upipi^ wh^h the go)d> kavea are to be 

9 mIeraMitoi{imiwitaiwve>mentwii^ Tiw .Ttut gold fiue, the ufc of which' la to make 
vamilh fa .AttlKtu Jhaljlld, With hhid|>, the gold i|paf papable of bcipg.bumiflied, is 
u^ tbe'le»wu^.lip«wtphfif.|^ pflwwpjtly , npplporfdpf tob^-j^ clay, grouwj with 
Axed uptUt ilf pHoe «f h^rh by Am mter- fome ru 4 ill« or black fiiad, and tempered with 
venttoU of mpie f wPd'Wbfn the vsrvu'lh a Utde tallow or oi| of oHves. The edges 
lashf* nf glaflbmay be 4 ;i)t by, applying, firA, a 

’ ' Q .0 a H^iv 
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The method of ap^ytAg upoa oifetals is entirely difRjrehl T^' Ibtface 
of the metal to be gilt is Era to be cleaned ; and then leaves are appbw 
to it, wbjch, by tnfeans cf rubbing witb, b i^oblbed btood-ftortc’ ai®|^>|‘ certwn 
degree of hcat^ ^irfe made to adherte perft^^ iweli, , (c) ' 

Gold is applied to metals in fcvOi*^ *|*hnprs< One of thdfe ■ Is by 
previoufly .forming the gold into a pafte or smial^m vrith nitiPcuiy. See 

Amavoam.' ' ■* '■ ' 

With this amalgam the furface Of the metal *0 bc'^^jlded Is to be covered j * 
then a fufficient heat is to be applied to evaporate ^ meWbi^ I Swlllshe gold is 
laftlyto Se burnifhed with a blood-ftfine. C^); [ ' .V? , ‘ 


a very thin coat of v^rnlih, ilpon whicli'the 
gold leaf is to be fixed} and whentRc var- 
jiifli i* hardened, may be burtitfllfd. Thw 
varuiih is prepared by boiling pow<i|eie4 
ber with linfe^.oilin a brails 
a valve is fitted,' and by ^Uuiitjg Ib^abo'!** 
folution with four or five timM. its i|uantit}r 
of oil of turpehtiae } and that it may diy 
fooner, it may be ground with bait whim 
lead. , . 

this manner filver leaf is fixi^^and 
burniilbed upoR^fais in the is 

called Frenih'mllkf ,and_ i^ett^eS 'allb;^«^d'' 
leaf is burh1fiiM*%]^'co>l!eir apd d|wn itoh* 
(4) This method df ^ildfhg 
tion is chiefly uied for 0 ^% COpp^r, ojr an 
allay Of copper, wftha fmidl pofti^ bf ' 
which mort readily heijfetvm iihe hm*i«iii!i, 
and is alio prcferaole for' .Its. coi^r^ 
more rcfcmbles that of gold than tbe.''coi^ 
of copper. Of the met^ hf ftii»pi»rih|; the 
amalgam 'of gold, 

n'he proportion of mefdkry tb'gOld ijl 
raliy as fix or eight tO ohc., _Wh*n''“tfe' 
metal to be gilt is lyrought "or ‘chsfe^ it 
ought to he previoufly covered with du|c;1fc.« 
filver, before the ' amalgam' is, ^fpiiHed/ lhat 
this may be eafierXpread: but'wfen .thefk* 
face of the Bieifal is hlain, tlm 


thatnieii^, intWefollpyriilg^'matnnefl' It fifft 
diifolvea paut iofthe miiycurjr of the iun^gam ; 
.and' when . thb. folution is. iapplied to the 
this lat^ me^ , ljavipg,a ftronger 
'tNfjnrt'rous acid 
tbi(^;tl^'ifoero,u%;'h.aS;'l^ the ^sf- 
puty ..h|foh its in the fafoe manner 

as a. pi^e bf ifon pretfoUates upon 

. it'd fotfoce .Coppir,* ffom a.lblution of blue 
VitrfoH 'When the metal to be gilt is thus 
, <i6vw^ oyer WitKa thiii^coat ,of niercuryv it 
•rdl^lf^ receives' t'he.efoaj^^ %n ^ feS^- 

the ^^ini- 

.ei^l foi ofthe'm^mrns hciij) in fai^ocefs of 

. ^tm, .bBmJ .eah^Hy fotead oyer, the furface of 
' ttfo^'hjwcaf'lh of' ,a bfulh ; 

tiO'',he ''eyapbrated .by a 


mcails ,h'ttleitqn%-j^ti»ii;,'y^)^'i^^^ 
on the mctalHc'fiirlifo#. #(: the'''fiim*-<e|(fei'' W 


" ythlfe Ihe mi^ury''«i' evatfor.ibii^ foe 
. ■phi^b ff#i' me ''.M^'^en 

^'1-'^, fbfat it;nii»1»e"e}fo8^.^|)«^, that 


nitrous 'acid |n 

merely to deatife the i^foce w ljf|% foiiW fo 
’he .gilt froih"any 'ruflf‘<^'t»riSlllLM'«i|t:h^ 
aimuired } but it alfo llyelltly faiulinwfo the 
tippforatioo of the amalgam |o the furfiice of- 






pr/thisW4foW'4ofo^ed 
rtHfo foitebf’theiipbw.r' 
iog 


■ 30 .* 

* 

fome -metals, Iwi^tStslifeljfejlSlyer, tmy be gilt in the following 
^anneir.: ^ J ,'>■'■ 

let goi^ be diifdved in r^a. ■ jfe i^is folutfon pieces of linen are to. 
be dipt, and burnt to black The% being rabbcd on the furfooe of 

the £dvet:!i>tliniean$ of a tbe particles of gold which they 

contain, ja^ iwJhere ,very; w«lir The remaining part of 

the alhe»'1s to be wwfoed forfoce of the filver, which in this Hate 


ing fubAafieest red ochre, 
foriety sdjifnii vittnols, bOfaXn ' .ope- 

ration the colorof thegildti^is heigntenetl $ 
but muft be further Tmiwoved by another 
operation, ,TJii» cpnfiftjifja e&m||« .Kjyih' 
the gilt furfjx;^ With' a fah(|e:icpm|i|t^i iir 
expo^g ft thus ^yered teji Bcat^|slf-i^|’il^Jne 
matters MquTfe'afe,rwitif*ei^^i^'''^|ew- 
anee, known ;fo''af^iftst'“a.na''1aB|y4’.^?ni|p' 
denly queaohlng It When. tHut brj^Pilht to ils 
proper decree ^ hcai:^ ,|Wi^pii W* 
other liquid* . . 0tSerefli artii|s..'ttle: djlBreiit 
. receipts' 'for the'''','^^faf|^''qr‘'j|htt' ,j^^ 
compound but- - 

contain nitre,, fat anttantoniilp, of j^indn 

they add 

all 'which ■nn^^'btt.JinWfw^ 
boiled , '.with utiiwi ,, ipW 

they, gi'ye an 'ajididop^;.j||iiye;;ip'';ldii^^ 
Work, by. 'dipping..it,aTWh^^'^l%^*^hd?^4^tl«. 
the foregoing nperatibns ih a|><}iiipft i>^aMri$d 
by boiling iSmie ytdlpvy a|.;|oiphiir, 

orplinent, or.tuiraiiWid, in or iW utfoei 

' togcth^W-lth’tattiu'i' 

' be. W«lf l^^tsedi; imw, 

folttsheea.qibd at.the‘'fitih«!,^!n>j^'-,,i|iis 4 .^ 



f©r tW preparation of tbis faline compound, 

I have .bli^ayB found one ingredient to be 
nirreit another to be cornnion fait or ial am- 
moniac, apd ft "^foird to be alum or fome 
vkrioU Now, expofing thefc to the fn e, 
aii aj|!ua teda. js . aflualTy produced, tlu? 
yltriolici acm of the aluhi or of the vltriniir 
fait deconi poll ng tl^e ocher two faU» con ain- 
.fog jW^aidne.and nitcoud acidB j by whi.b 
meam Aefetu^^faro th^t they 

cap> thus foriiidd into an ^aqua i^ diffidve 
fome \of the j forface of the gold, and t 'u« 
ita geri^iO|b color, ‘ Jfhi^ aft ion of 
thVidSiflne aoJ nitrous acids upon the gold 
muft evidcntlyf bo:^ntinu^^ but anexct^cM- 
•,;:iO| 5 ;'&cn therftbte watch- s 

Wine compound, 

' 'frofw futiftance 

'ie^h'^liithg' 'Ihme ! matter, be*-- 

. updh\i^eapplfcaiioni of a cer- 

j iafo ^ degr^Siif Sf ; <irtd‘ then he quickly 
' praJil|jits It in niily advan- 

ff laft operaitioiv is^ that a part of 

/tho yelfoyy' matter, ai the fu^ur, or tur- 
. ;i;iiei^ifeV Remains in focne of the hollows of 
’thsf;*Cftrted\W^ in which foe. gilding is 
fobfo ithperfeft, and to 'which it 
, ft 'tich ' ahee. 

’■;f ■ un- 

IsiaidOT fmnouSiy ctwited with 
. ■ ^ ,falu t ion of bl u e 

golden ^oac 
I, '.miftifoa pi gold in aqua 
the i?on 
iflfo'the acid, from 
-dr"foerefo!^;‘ pitfdiptfotes thja>old. 


4|,"foerefo!^j th^'gold. 

' f^b;m(*!||iod^!be,,appri-- 

pftJKm nbt know f 'bkf foe ' rnetlmd 
of fiftiW jgold upon 
. , j^iefoioned;^' m'bprqifoiiig 

ib'as 

i1ue*i,;;abd\,foe,o^ will be 

I if foe forfa'ce Has /been pic- 
ly'TdMfoed.pr'gfivedy/ 

~ . ‘ ' ■''* ' "'' Another 



not fedm to be is to be bunnfhetl with a blotxMbMM^ 
d fine color of gold. I'his •tncthod of gilding is very ealy, and c<dinAunea)*|a 
very fmall e^oanttcy of gold. Moll gilt ornaments vi|)on fiuia> fnidNi||V^ fmd 
otlwrtoys m much ‘(how and little value, are nothing but divefIPtm this 
manner. i ♦ 

Gold may atfo be applied to glafs, {lorc^in, atpd itther viertfief matters. 
As the furfacc of tk-fe matters is very fmooth, and eonicquently ia capable 
t>f a Very perfirft contaft with gold leaves, thel'e leaves adhere so them with 
fome force, although they are not of metallic nature. This adding is (b 
much more |«;rfeft, as the gold U ntiore exaifily applied to she iwn&ice of the 
gli'fs. The pieces are then to be eitp iled to a cenain degree of heat, and 
burntfited (lightly to gjti’i? them luftre. (e) 

Thefe ate the princip.tl methods Of gilding. Siftftring^ is performed by 
procefles very nenifar to thele, ahd founded on the fame principles, (f) 
CCCXXXIX. GILLA VITRIOL I.* This name is given to 
white vitriol purified by cry ftallization, which was formerly ^iveu as an emetic, 
from half i (bru^e to a dram. <S<r V rra^a. 

CCCXL GINGER, (g) 


Another method is mentioned hy authors 
of gilding upon tinetals, and allb upon earthen 
ware, dad upon ghft ; v^iCh t«, tp fafe 
gold with resins of antimony, to pi{|reriee 
the mafs which is fufiUllen|:(y btjme to ad> 
mit that operation, to fsitad this powder 
upon the piece to he gdf, and exjjMle ft 
to fueb a fire that the reguius may he eva- 
porated, while the gold remaMa fhiiw. The 
iticonveniencies of this method, accotdiiw 
to Dr. Lewis, are, that the powder does 
adtiLie to the piece, and cannot be e^ably 
fpreud i that part of the gold is diinpated 
along with the regylus } that glsrfc Is ntflblo 
with the heat necelTary for the ePSporatloh 
of rcgulUs of antiiiponj ; and that ct^per 
is Ii.il)le to be corroded by the re^lus, Sad 
to hive Its furface rendered uneren, 

(f) A more fiihitannal gilding is fiadd 
upon glafs, *namcl, and porcelain, by ap- 
plying Co thefe fubflances pdwder Of gold 
mixed with a folutio i of gum arable, or With 
fomi? oil, and a fhtail guhdtlty Of 

boi • afti^r wbicdi a fuSciCnt heat ia ,C0 
br .pplied to fofteti' thd gim and 
\ nich i* then to be trt|Hwfflleil|5. With this 
mixture any figures may he driwil. The 



iJy dtfiilliftg to drynt^s a fbiutipn df jl^d 
M at^ui regia j 3. By tVapOrtUing the™®' 


eury fiAfp an ttmalgain Of gold, taking care 
to iik well the lualii near the end of the 

K tfs) 4 . By predicating gold from its 
iop in aqua regia lyr SpaTyuig to it a 
IblutlM of l^n yitrior lit or fOMe 
copper, atuT perhaps fome Other metallic 
fiibftan'ees. 

M by attalgamiOlon is fiddom 

pra^fed, is it dou not fucceed nearly fo 
well aa me g^^ding by wnalganatfoii. The 
eommon tmwmi of fuveHng metals^ as brafs, 
or of makidg Frendi plate, Is that*fnentioned 
ibOveofbumifitfOgfilvw leaves, from twenty 
CO fiitty, upmi'fiie piede of metal p«v#»iiiy 
toed, ' " 

>(g) Gmusn. From fntteg)i iiMinciai of 
(he root Of common ginger, about a Uoim 
of oil pofihffing the p^l and flavor, but 
not Kho pnniKnejir of sKhjgi^, w«y he 
obeai^ dmmtloit. Tlir|Mph^aA« 
tity of root Jvftti 
' otmcb and rwo^fero]^)^ dl'Vidlnmis iimA, 
eOnMlnit<|'»tdl the pinMpt maRir bf ‘the 
to, WitwedlhiKtmf^fNfrdss^^ 
fiito cdtMNl by the toph » Thn 

btoion’W’wiw, ftdn«(«f*4 




ccon^ 


O h ’ A 

' UAA^M, (A) 

CCCXLIt. G A S S om i*- A hWi), ft>Ui. brittle, tr«t)rp«rea£ .fub. 
ft«fRC«. iyiNMts, «i«4k<!R it k tbc! *fVlcn of air, water, atads, 

and ab oifatiiiAa^unw* IaAIVj n ROt fafiblA without a verjr ftrong tn-^t. 

The lal(|ge« quantity of vittiftaDie earth whit^ enters into the cotnpointion 
ofglafii, gives it ail tbe^ qualities, ^ut as this earth is ib dithcuhly fufible, 
wiien it is purte, that it cannot be fufed and vjtrified by the f^tatdl: Gies of 
our furnacesv) other matters, and* pSrticularly falts, mufl be mixed with it, 
by which ks fbHoir is faeiMtaccd, and fo intimate an union is formed, that 
k mokes with them but tin« body^ Thefe duxes thercfo*# enter into the com- 
poficion of glafs. Wc only' gAvt here the definition of gla&, and rtfor to the 
article ViTniricAfiOiK ^ iwiac wei'have to fW on^hU important iubjedl. 

CCCXLIII. GLASS ANVIMONY. The meUiod of pie. 
paring ^afs antimony, iwlwi takioing crude antimnny wkh a moderate heat 
Mil no more Vapors c^lulphw^ Vtfo, and ttU It be reduced to a grey afls-cnloied 
earth on esfi*. This '<mjbei9;«ihed tw be put into a crucible, placid m a gooti 
‘melting furnace^ and’ alibfllciently ftroog heat k to.be applied duiiftg an hour, 
or an noUr and an half, or radier till it be converted itoto a thanfpaj^cnt gJai .. 
Ihc operation maybe known to have been well made, by dipjxng an ii<m 
rod into the cruCtolO. In that cafe^ fomo Vitrified matter* will adhere to th' 
end. of chelroorod, and’vWjfl boctpable of boiitg drawn out into fine wix', 
like Oalinary giafif. The criacibio Is then' to be taken lirotn the foraace, and 
the glaTj^ k to be <«k.uffoo of oop|>«)% which ought to have 

been ptwloiiifly hesitow to iff It |Mgfo£liy. This gittfi!, when cold^ is of a 
tranfparcnr hyacinthine color, moiNI* on tlTs yetkiw or todthIK. 

The eVMhs of all metaUic matteis are di^fed to fofioit and ’vitrification, 
when they fbll retain a poitkm of thehr inHimmable pcinc^o, if this 
portion be Coo large,* they may be meltied more eafilpe but the mak wifi be 
Opike, and more or left appepaohing tbei metaUic ftam* on the contrary, 
thele earths are g>o much dephlogifticated, they are fo much more refradory, 
aa thsv have more td' dielr phk^ifton, and at htft become entirely 

unfoifi^, acleafl^in the fifoSof ounfornoees, when ib much dephlogiilicaeed 
aa to pu0b& <mly the ptoperdea of pore earcha. Thewffore metaluc glols ought 
to be eomdhred aa in a fbito incermediace betwixe chat of metals and of 
eorths Accordingly the glhlbof antimony, like all the Others, is fb much more 
colored, fbfible, heayy, aM tranfotoemi as *tha antimony employed has 
beta lek caking. * ' ' \ 

Afr glaTs'of alimony k pctfWiyd^foi; the puroofos of medicine t 

and as tts emetic quality, which is its chtec virtue, depends oa the quantity 
Of fofiammable principle which* it lOcains $ chia glafs, t» be w«U conditioned, 
be m^eratefy fofihle tmd tranlparcnt, of a hy^inthine color, not 
Ato efcar,' ftov tO^ It oughs to lmoh«> ’while it remains fisfed. 

(ll^Gb^'amaa fdaWMyi orhph bla, white thofe of giariss maii« are >n.> 

. is a htoMUifii^ ftlenhfe tosyp" fiexibie. vSome of theie l»minate(i gypAims 

koua wtoCt tw^v its prQjpa#o ^Girasf at, have a rhoiahoidal fcHrm, and ate then calUd 
Iwawswaatokyceyfiih^ tothatoftaik,, or ^p/fous /j^«t : others have no 

hat diahnitlfoai it in this circamftance, that detenaiaate form. 

(be {dates of which talk eonfifis are ficxi> 


When 



G L A 


304 

When tlic glafs is poured oUt, thu-fmolce condenfes partly in white flowers, 
which fix upon the furfacc of the glafs and*upon the plate or copper. 

Hence eflfential point for making beautiful and good glats of antimony 
IS, to give the antimony the precife degree of calcination which *U neceflary j 
which is not very eafy. Accorduigly the oj^ration fomedmes fails ; but 
the excefs or defirft of the calcination may be retrtedied. If the calx be too 
fufible, and if it fiow into a fluid matter which is not tran(parent, nor 
capable of being drawn out into wire, as glafs is, we may conclude that the 
calx has not been fufliciently Calcined. In this ftate, tw fire ought to be 
dimihilhed, the crucible, Uncovered, and, after the matter has been allowed 
to frnoke during a cenam time, the fire may be ’encreafed, and a tranlparenc 
glnfi. will be obtained. But if, on the contrary, the calx cannot be made to 
flow or vitrify well, this Ihows that the calx ha;^ been too much calcined, 
'i'his fault may be remedied by throwing into crucible about a fixteenth 
part of the weight of the calx, of crude antimOn^^and then fulUig the whole. 
'J his Itnal! quantity of crude antimony not only mves phlogifton to the calx, 
which trcivby becomes more fufible, but alfi> mme mineral fulphur, which 
produces the fame effedl:; for glafs of aiuinMny fectns always to retain a certain 
qu.intity of fulphur. • 

When the calx of antimony employed for the preparation of this glafs Is 
evidendy of difficult fufion, a very ftrong heat ought to be applied quickly ; 
for by being kept long .moderately hot in the cryoible before it is turetf, it 
is more and more calcinedi and at laft tended unfufible. Some calxes are fup> 
pofed 4Q have been too much calcined for thfs operation, becaSilh they were 
not expofed to ftroog fire fufficiently quickly. 

Glass of antimcaiy is more eafily and pmoSily folubte in acid$» and par- 
ticularly in oily acios, dian the 'regolui » wherefore, when taken internally, 
it produces more cot^erable efiTe^s as an emetk. iSor this reaibn alfo, it 
is combined with cream of tartar for the preparadon of ftiiiated or emetic 
tartar. 

Formerly it was given medicinally without othetvpreparation* than levi^don. 
But its ufc has been relinquiffied by pfudent phyficians from the vtolente 
and uncenalnty of its efieffs, which are produced by the fkme caufes as, thole 
explamedunder the article Tar tax (EMBTfc), Kcverthelels it is g^vcn fuccefsi. 
fully by very able phyficians in fomc dtfeafea, aein the colic of miners. But 
notw'uhfi'tnding the. experience which has efbbitihed the uie dF it in thefe 
cafes, probably emetic tartar might be adltnlnljffiriejl If^h eqdal fuecela and 
grcatei certainty i and, if ne^fTacr, in mofC freqiietd idoA larger do^ than 
in f" liotry cafes. TAfcTkx (IwesTic).. m “ 

t^CXLlV. <?LAS$ ANTlMOKIf COIHIECTED 
/yfOKv AX. A method has lately Ixen pra^fhd in Ehj^d 
ihe glah of antimony milder $ and tpif prepaiatioti haa been oomimMip as 
an excellent remedy th dylenteries, and lomial hempnw^l. IfilltdlKlc by 
melting a drapn of yellpw wax in ap iron ladle, and m pkan^Viiicc 

of levigated glafs of antimOtty, id a fire conttnueyi du^lqi^^nair Wr, wd , 
jutl fliong enough to diffipaie almoA; endrelf dW, mm withom: Inflaming U. 
When the matter is cooled, it appears of a brown Color.' It is to be 

levigated; 
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levigated, and is called the glafs of antimony correfted by wax, or ’vitrum 
ceratum antimmiif The dofe of it is from fix grains to ten or twelve. 

The emetic quality of glals of antimony is indeed diminifhed hy this pre- 
paration, becaufe the wax evidently fufnilhcs a certain quantity of phlogiftoii, 
and approximates it more to the Itaxe of tlie regulus, or rather of the liver 
of antimony, both which are lela emetic than the glafs. But this waxf-d 
glafs muft evidently be fubje^l to the inconvenicncies of thel'e either pre- 
parations of antimony, particularly to the inequality of their efieClr, and for 
the fame reafon. By introducing this new remedy, therciforej a kii.d of pre- 
parations efTcntially faulty, and rclinquifiied for good rcafons, has agda been 
brought into ufe, without confidering, that. the difeal'es, for which it is rccom 
mended, proceed froiii different caufes, and ought not to be treated with the I'amc 
remedies i as Mr. Baron has judicioufly remarked in his edicion of Lenuny's 
Chemiftry. 

CCCXLV. GLASS BO,RAX. Borax is, as we have faid under 
that article, a neutral fair, which when expofed to fire, lofes the water of its (ly- 
llallization j and^ by a ftrqnger heat is further fufible into a matter which 
may be drawn put, while hot, into wire, likeprdihary glafs; and vdiich wlten 
cold, has th^ appearance of a very white, tranfparent glafs. Borax thus 
perfeflly fufed has been called a glafs, from its refemblance to vitrified matters. 
This glafs of bofax^ differs neverthejpfs foip true glafs by the faline pro- 
perties which it retains i it being entirely fbluble in water, and again cryjcaj- 
Ijzable into its original form qjf, borax. It is fulcepuble of the fame dccon:- 
pofitions as borax } in a wqrp, it does not differ eifentially from borax, but 
only in being more dry, or depriyed of water. 

To obtain very beautiful glafs of borax, it ought to be guarded fgainfl 
afhes and coals, which 'is convemently done by melting it in a muflle. As 
this matter is very fufible, an^ at the fame time capamc of facilitating much 
the fufion and vitrification pf fand, and other earthy matters, it is advan- 
tageoufly ufed in the dfays of ores, and , as an ingredient in compofitions 
for^^glalTcs and artificial cryftals. But for this latter purpofe a very fmall 
pip^tion only ought to be uf^, as it imparts to glafs the fame property 
It has itfeif, of k»Rng us luftre by fexpofureto air, Glau of borax is preferred to 
bo.''ax for thefc purpofes i becaiilfe it is ‘deprived of all fuperfluous moifture, 
^nd is not fuli^gedl: tp fwell, as the bDi:ax is. 5 ^/Bora^. 

CCCXLVI. G 1,. A S S c/ L E A D, Le|id is i metal eafily cakinable *, 
but it has, a lingular ^Mpperty, that when ic KasToft fo much of its phlogiflpn 
that it cannot* be .rjwdeod into met^ without addition, it then retains the 
remaining part pf its pblbgifton more ftrongly than any other metallic matter. 
Hence cenifkAf IWhife minium, litharge, and all the other preparations 
and cabces of jil^'tctaib and are much dltpofcd to 

vitrific;aV*on* ' .,|||^^fc xditt^s, by a moderate fire only, are eafily fufed, and 

formed into a |y&|^areni:,;,’^fs 3: yellow- color. But this glsA 'is 

fo penetratihg ,ab&; |j> i ?fiux^ it paffes through crucibles .as 

Iboh vas it tn|b8;> % been kept lohg . enough in. the fire tp.bc 

perfcf^ly fufed'* of -it is ‘to be found in the crucible, which 

is tbeb.|;.l^!ied'bycy’,b0^<^aMy..a^'externai}y.,' 

"k." ' ' R r ' This 
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This property of glafs of lead proceeds from its powerful aftion upon all 
earthy matters, by which it difpofes them to vitrify. Hence the difficulty 
of obtaining a pure glals of lead. A greater coafiftence mufl; be given to 
it, and its activity mull be reprefled, by uniting it with fand, in tlie follow- 
ing manner, to render it fit for life. ^ ; 

Take two parrs of a calx of lead, minium far ihilance, and one part of 
find or powdered flints. Put this mixture into a good crucible made of 
rtfradlory clay, baked into a very compaft body. Place this crucible in a 
melting furnace, after having clofed it well with a luted lid. This crucible 
is to be heated by degrees, and very flowly ; not only to prevent the breaking 
of the crucible, to which this kind o£ crucible is very fubjedl, when heated 
too quickly, but to hinder the matter from fwelliiij| too much, and flowing 
over the crucible in the beginning of the fufion. During^.an hour or an hour 
and a half, the Are muft be thus managed in the beginning of the operation, 
and .-'.fterwards it may be encreaied,. to obtain a compleac fufion, and con- 
tinued in that {late during an hour or an hour and a half‘s after which the 
crucible is left to cool in the furnace ; and wh^n it is broken, a very tranl'- 
'parent yellow colored glafs is found In it. Some chemifts direfl the addition 
of fome nitre and common fait to the above mixture, as theft: falts promote 
the fufion, and the more equal difinbution of the land. . 

This glafs, which, as we have fecn, is not a pure, glafs of lead, but in which 
the lead is the prevailing ingredient, has a confiderable fpecific gravity, and 
its lower part is always the heavieft. A^i it is very fufible, and eamy re-melted 
with a moderate five, and as it is befii^s ia very |Jbwerful flux, it is advan- 
tageoufly employed in cflays of ores to facilitate their fcorification. See Lead 
Vitrification'. ' . , 

CCCXLVIl. G L A S S-G A 1^2^ This is a Ailint matter which rifes 
as a feum in the pots or crucibles in which glafs is mad<.. 

This matter is chiefly compofed of GlaubePs fait, common fait, vitriolatcd 
tartar, or other neutral faks which cannot enter into vitrification, arid which 
were originally contained in the afbes or alkalis employed in the compofition 
for glafs. Glafs-gall is ufed to facilitate the. fufion of certain ores, and in 
cflays i but this matter mufi vary much, according to the kinds of alkalis or 
alhes fiom which it is produced. (/) 

(i) Gla/s-galL rafled alfd is laid the ftilt of Glauher falls into adry. {Kra^r. 

to contain the vicrioiic acid, although no TacheniilM that the vitrifMic acid' of 

vitriolic faU was emplovcd, in iheeompo* glafs-rgafl., pnweeds from the..4<nts. Its 
fitinn foi* the ^afs. The vitriolated tartar cryfiafs i^emlile, as Mr. Pott fays, . partly 
which ii, in all pot-aih and wood-alhes vitriola^d tarutr, ar.d partly , die lallh:, of 
cmployt'j in flie fnanufadlhte of |;ls(s, might ihinetai’' water. ,Tt differs fmln' Vitiie^liied 
account for ttdMiexiAeRce of vitriolic acid ' tartar in beitig^'BtOre fufibkj; Ibhlhle 
in common glafs-gall i but Pott afirms, that, m .water, ancT jn Iwing even' diffli|hefiBmt. 
by melting together fixed alkali, flints, and It'is ulod as a flux in .sad 

common wt, a fait of Glauber n^y be, pro- in tbf .fuficut Of filings jfjg^d pf in 

duced, which he thinks very fimllar to g^afs* ' the fame miuqier as bor^%-;'''it k faid 
gall in jmpy of its properties ; but from to increafe <% malieid^lj^ 
which, SKver, it differs in .this, that it PfU*i m - - ' 

skliQuiaHH^ expofiur to air, whereas 

.'.‘-CCCXLVliL 



G O L 


307 


CCCXLVIII. GOliD. Gold, called alfo by chemtlb the Sun, So,\ 
and thckittTof metaU, is a perfWl” metal, of a yellow fplemlid color, and 
unalterable by all the operations of art. This is the moft perfcA or au meiaii; 
its principles are the beft combined, and it poff;uires raoft eminently tlit 

metallic chara€teriftics. „ , , > 

When is very pure, it has no tafte nor fmell, even wnen heated 

and rubbed. ' It lofes in water betwixt V,- and part of its weiglit. A cubic 
foot of gold weighs 1326 pounds. It is the heavieft of all metais, aixl con- 

fcquently of all known itodies. < ^ . r ■ 

The hardnefi of gold « intermediate betwixt that or the hard and of the 
foft metals. Its duftility is furprizingly great, and exceeds that of all metals. 
From, calculations nsadc' by experimental phiiofophers concerning tJic ex- 
tcnQon of gold upon filver, a fingle ounce of gold, the bulk « f which is very 
fmall on account pf its great vfeight, is fwnd to be capable of covering and 
gilding perfcdtly a lllver wi#C 444 leagues in length.^ i 

The o-old beater’s art, by which gold is formed into fiich thin leaves th.at 
they are made to float in the- Air by a light breath, is a further proof of its 
great duftility, and i« aifd* a proof of its extreme opacity: fw thele gold 
leaves are ftili perfcaiy Cpake. Light may indeed be perceived through 
them ; but this U owihg to cfacks, which may be eafily perceived upon ex- 
amining the leavesj arid vi^hich are occafioned by >the rej^eated ftrokes of the 

hammer. . . , • . . , , 

When gold is ftruefe dttriiig-A ceittain dirie by a hammer, or when ^olently 
comprelled, as it is^bif iold-^W^hib.^ it becomes more hard, claftic, and 
ftilF, and Icfs duaife, ft th«i: it* is ipt to be crackt and torn. The fame thing 
alfo happens to the other metals by percuffion and comprcfTion. Duaility 
and traCtAbility may be reflorfed to mcoils in that date, by making mem red- 
hot, which is called, them. Gold feems to be more affefted by 

percuflion and by anriealing than other metals. ' 

The tenacity of die parts erif gold is alfo much greater than of any other 
metal: For 506. p<»jnds Can be fut^rted by a wire of -,V of an inch in 
diadfc lriadfe cif^ii^i but not of any other met^^ ' . . 

is unalwiilB by air atid by water. It never contratts arty ruft and 
when its forfacc ittfes its lufl;rei this is ocCafioned by the adhefion of extra- 
neous matters, and not by any deftruftiori of the metal. The action of fire 
doethot occafion any aJtripSrioii upon gold. When Cxpofed to fire it foon becomes 
red and When it Ha»?|wtliied a vivid' rednefe,' Hke that of a burning coal, 
it fotmihclts. I» has then a %ht gyetn edfor, Kke that of a beryl. 

No. viifor or fiiidke^ ^ during, its ftifibti; and it fuffere no lofs 

of w»| 4 t by ^ 

ihc.- in jaMi^?bCaifc furnace during a monihil^ Boyle kept 

■'ifo Id^ ^eat, wkhotit the lols of a ftigle gram or 

^''iiri gttn ^tion ' is entire, the'aflion of the flxorigcft 

humid way. It w not 

ftluie'^d^by they are pure, nor by fulphur, 

nor by takidia. 1 Se&?ct&p 6 drid bddiea<^ nevenhclefs, ate powerful folvems 
tkgoi^ ■ Tl» firft ii a mixture «Fthe nkrods and marine acids, called by 

, R r, * . chenufts 
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chemills fijaa regia^ becaule it difiblves gold, the king of metalij and the 
fccond foivent of gold is a combination of fulpluir with fixed , alk^i, called 
liver of fulphur. 

The folution of gold in aqua regia is very^ eafy. A very fmall quantity 
of nitrous acid, or even of infiammable matter, mixed with marine acid, gives 
this latter acid the property of attacking gold. Allb a very fmall quantity 
of marine acid, or of any of the Ijlts containing it, mixed with nitrous acid, 
Tender': rids nitrous acid capable of diflblving a certain quantity of gold. Bur 
txperienc.: has Ihown, that an aqua regia compofed of four parts of nitrous 
acid, and one of fal ammoniac, dilTolves perfectly well a fourth or a third 
part of its weight of gold, according to the ftrength of the acid. See Aqva 

Rl GIA. • • . . ' , . 

'I'o make this folution, the gold is to-be reduced -into filings qr thin plates, 
and put into a fmall matrafs. Upon this gold tlie aqua tegia is to be poured, 
and the matrafs is to be placed in a fand-bath moderately heated. , As foon as 
the iHjuT regia is fufficiently heated, it attacks the gold with all the ufual 
phenomena which accompany* foluttons of metals in acids. But in this fo- 
lution the effcrvefcence is only moderate. . While the aqua regia difiblvcs the 
gold, it acquires a beautiful yellow color,: which becomes more and more 
intenfe, till it has a goldqo, or even an orange cojor. Wlien the menftruum 
is entirely faturated with gold, the folution is very clear and tranfparcnt. 

The power which the nitrous and marine acids, acquire by their union, of 
diflblving gold, which neither of them have fi^parately, is one of the molt 
remarkable facts in chemiftry, and favours mucti jhe opinion which admits 
the three earths or principles of Becker as the conftUuenc parts of meials, 
becaufc that fadl is well explained by this do<5lrine. If .marine acid contains 
the mercurial principle, as nitrous acid cemtains the ijifiammabile principle; 
and if, on the other fide, both tliefc principles conflatute metals, by their 
union with the earthy principle; we may eafily* conceive that all. thcifc metallic 
matters, in which the union of thefc principles is weak anfi impeifeft, may 
be attacked indifcriminately by the nitrous and marine acids fepara^ly : 
becaufe when any of thefe acids finds in the metallic matter the principle which 
is analogous to it, weakly combined, it may be capable. of attacking that 
metallic matter, by means of this aimlogous principle. But if thefe, principles 
be flrons ly united together, as many reafons conew, to prove they are in 
gold, fiiKe it is the nrmft perfect and. indeftruftiblctof . metals ; tficn we may 
cfifily conceive that wjhile thefe acids aft on the gold feparately, the mercurial 
pri'V iple may be defended from the aftion of the mwinci acid by, inflam- 
ma ;;'c principle,, and reciprocally the inflammable, principle . ipay be defentled 
from the adtt«||fOf the nitrous acid by the mercurial prirtcipfei and thft mus 
gold cannot be diSblved by either of thefe two aci^s t . ; 

But we may at the fame time eafiiy perceive, that if two acids ututed make 
a combined attack upOn gold, that is, if the marine acid j^tacks,^ the nler- 
curial principle lof thfc rhetak while the nicrpm, i^e 

principle, the aaion qf ^Is 

as that of any of th:e .tw(>.eoidSff'fep;M^^fAh4vtl^ B# thetratnre pjE^fiorm 
rthe folution cojijointly, which iMStth^r ooulfi 4o 

-sV-. . Gold 
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Gold receives no ulferation in its compofition from the acids of aqua regi;'. 
This folution is corrofive, as alfo all other metallic fohitions are. It gives. 
violet color to the fingers, or to any animal matters, for the fume reai’on th..;C 
folutions of filv'er and mercury in nitrous acid tinge thole matters black. If 
the Iblution be evaporated and cooled, yellow tranl’paront cryllals like fn".".ll 
topazes will be Ibrmed. ■ But if the evaporation be carried too far, the aeiJs 
with which the gold is united may be driven from it by he at alone, and the 
gold will be left in the ftate of a yellow powder, called calx of gold. 

Gold maybe precipitatetl from its Jolution by ihofe intermediate fubflanccs. 
which generally pfedpitate metals from acids ; that is, by alkalis fixed ao i 
volatile, by calcareous earths, and by fome other metals. But volatile alka’i 
leems to precipitate gold mo're,'€arily than fixed alkalis ; at leafl geld is very 
flowly precipitated from an aqua regia made without fal ammoniac by fixed 
alkali, but is copioufly and inftafttfy precipitated by volatile alkali. Fixed 
alkali alfo precipitates it COjnoofly and Ipeedily from aqua regia made with lal 
ammoniac ; but in thls cafc.the Volatile alkali in the nitrous aminoniacal fait, con- 
tatnccl in this aqUa regia, is, evidently difengaged by the fixed alkali, and cuu- 
• tributes to the precipitation; 

All thefe precipitates of gold, although yellow, have not a metallic bril- 
liancy, becaufe they retain part of the diffolving and precipitating fairs, la 
other rcljjcds, they, and ^ahb the calx of gold above-mentioned, are nothing 
but gold unaltered j and when melted without addition, become entirely like 
the metal before It systs 'difiblved. ; 

Gold precipitated by a volatie alkali from its folution in aqua regia has an 
aftonifiiing property, namofy* its power of e‘x|^pding with violence and ter- 
rible noife, when heated to a certain degke. It Is accordingly called fulminating 
gold. See Goto (’FoLMiNATmo). This property has not been obferved in 
any other metal. . 

AUhough a mafs of gold, that is, gold, the aggregation of which is entire, 
refifts the action of fimple folventSi as we have Icen, we muft .not conclude 
that it is abfolutely incapable of folution by any 6f thefe fimple folvcnts. On the 
contrary, Mr. Matgraaffhas difisovered, that this metal, precipitated by an ahkali 
from its folution in' aqua is then rendered ftdnhle b(y even the vegeta- 
ble, acids. Befides, gold dillblved in aqua regia is not precipitated, wlien the pro- 
portions of the two acids of this compound menftruum are changed, by adding 
to this Iblution any quantity of nitrous or of marine adds. Lallly, gold may 
be diflblvcd in alkdis by theprocels of the martial alkaline tinAure of Stahl i 
that is, by pouting into a concentrated folution of fixed alkali in water, a 
fmall quantity of fdution of gold in aqua regia in which the acids are not 
too much' faturatedi the gol^!wHi» be quickly -fdxed diffolved by the 
alkali. afc. ^ 

All thefe experiments prove, that the juft proportion an^mtimate connec - 
tion of the pfihcijfiies of the, arc .not the only caufes which render it info- 
tirblc,' or ’dimcwl^y ibldble by^^diftrua which cafily attack the other juetals. 
btJt that Its great ii^fity an^d'V its aggregation contribute alfo much 

to .th» efeiSli aggregation is broken by a previous folution 

in aqua of other Jblvents. 
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Mod mftnls arc capable of feparating gold from aqua regia by precipitation. 
I hc pj-ecipitatc occalioned by adding tin is the moft remark^Ie of’.thefe. It 
h.is not the mctaUtc fplcndor, as metals precipitated by other me'Ms generally 
have; but it is of a beautiful purple color, when well made. This prccipi- 
tare, cal'ed CaJJius's precipitate of golH, is ufed tjp give a crimibn color to vitri- 
fied matters. Precipitate ^ Gold (Cassiuses). 

Oily, thin, ethereal lubftances have great affinity with gold. M ift light, ef- 
lential oil, and Hill better if ether, be poured upon a folutionof gold in aqua 
regia, and the mixture be fliook, the gold will be feen to pals into the oily 
matter, which will float upon the aqua regia now deprived of its metal. This 
is one of the bell methods of making potable gold. See Gold (Potable). 

Neither fulphur nor fixed alkali can adl fepayately upon gold. But the liver 
of fulphur, which is compofed of theie two fubfiances, is alfo a great folvcnt 
of this metal. This folution can be well made only by the dry way. To 
make it fucceed, gold-leaves arc to be mixed with liver or fulphur, put into a 
crucible together, and very quickly fufed. The ^Id wiH be attacked by the 
liver of fulphur, and will very loon diifappear. If this liver of fulphur thus 
impregnated with gold be diflblved in water, the metal remains furpended, 
and may be even palled through a paper filter. 

This is alfo a method of m^ing potable gold, the tafic of which is very dif- 
agreeable, from the liver of fulpihur. Stahl has written a dillertation concerning 
this method of difiblving gold, by which, he thinks, Mofes might have dii- 
Iblved and rendered potable the golden calf mentioned in feripture (k). As 
the liver of fulphur is decompofed by time, and changes into vitriolated 
tartar by expofure to the air, the gold therefore moft alfo feparate from it. 

When a folution of gold in liver df fulphur is precipitated by an acid, the 
fulphur and gold are precipitated together ; and in this cafe the precipitate is 
not white, as it is from a pure liver of fulphur, but inquires a yellow color 
from the gold. The gold and fulphur thus precipitated together are not 
united, but are eafily feparable by fire, which coiifumes the fulphur, and leaves 
the metal pure. 

Gold may be allayed with all metals j but thefe allays are not much ufod, 
excepting with filver and copper, for coins and gold plate ; with mercury, in the 
extraftion of gold from the ore or matrix containing it, and for gilding j 
with lead and with regulus of antimony, for its purification by thefe fob* 
ftances. 

Gold allayed with any metallic fubftance is always lets duAile than when 
pure which obfervation is applicable in general to ^1 allavs. See Avt*Y. 

The color of gold is confiderably alteretl and rendered paler by filVer,; and is, 
on die a>ntrary,' much exalted and heighfeaed by a mixture df copper. Cbp- 

(i) Mofes was probably a good chemM, adoiiniilradon, wiH fcattoly belic^-that he 
as he had been inftruSed m all the wifdooi* could^^. perfUade the Ifiaelites to fwailbw 
of the Egyptians; and poffibly might have /«ti4. and podiaps fO ptdfimotts a potation, 
known the folubUity of gold by liver of as a folutioh Of gold by liver of fttlbhur j or 
fulphur; but thofe perfons who cannot be that Jie kifew hooe^et asechod of 
convinced that he was affiiied by divine this pretioiia'od^ fedh by -applying it Man 
power, in this and all other ioftanees of his emetic to his; cnantrymen. 
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per alfo diininiflies very little cbe duAility of gold, and gives it more finnnels 
and folidtcy. Accor^ngly the allay of copper with gold is much ufed. 

. Gold cannot be feparated from hlver but by expoling this allay to the a<i5)lon 
of tnenftruums, which can only diflblve one or the other of thefe two metals^ 
that is^ ac^s and fulphur. See Parting. 

All other metals may be feparated frpin gold by fcorification with lead, by 
nitre, and by antimony, or rather by the fulphur of the antimony. See the de- 
tails of all thefe operations^ tender the words Refining, Cupellation, Purifica- 
tion of Gold, Smelting of Ores. 

All that we have faid concerning the properties of gold ought to make us 
conlider it as ametal, indefttuftible, £xeu, and not to be decompounded. But 
this does not prove that it is a limpie body, and abfolutely unalterable. On 
the contrary, we have reafon to believe that its refiftance to all our operations 
is owing to our inability to raife a fuflident heat v and that if it were expoled 
to a fire infinitely ttron'ger, fuppofc near the fun, or even within the fun, ft 
would be burnt and decompbled, fts the imperfeft metals ai'e, in a moderate 
fire, and perhaps would be reduced into vapors. 

Some chemilb pretend that they have been able' to calcine gold, Hotnberg 
fays , in tlic Memoirs of the Academy of Sciences, that having exfjofed gold 
to the focus of Tfchirnhatifen’s great lens, he faw this metal fmoke, and become 
a glais. Rut according to tins tradition preferved in the Academy, this expe- 
riment is not fuflit-fently , authenticated, and is one of thole which require to 
be repeated with great iCaire. (J) 

Kunckel fays, that he changra gold into an irreducible calx, by long calci- 
nation, withopt fufion, and by revemeration in the manner of Ifaacus Hollandus. 
This experiment alfo iti not very well afccrtained, becaufe no chemift has had 
patience enough to repeat it . 

Lafily, the true alchemifts do not make any doubt of the poffibility of de- 
compofing, or entirely dcilroying gold. Their books are filled with prScefies 
by which they ailirm, that this metal may be radically diflblved •, its priiuiplcs 
leparated ; its fulphur, as they call it, its tindlurc, ar.d its foul, may all be ex- 
tradled. 

In Junker’s Chemiftry We find, that Xiangelbt, and Bonichius in his Trca- 
tifc concerning the Wifdom of Hermes and . of tlK Egyptians, lay, that if 
gold leaves be triturated upon a porphyry during fourteen days and nights, 
the gold will at laft be changed into a black powdisf, which contains fome- 
thing vifixius, volatile, of a fulphureous fmell, and .which being diililled with a 
graduated'heat in a fiiallow retort, furnifiies fome droj% ofa very red liquor. 

This experiment is evidently very long, laborious, and liable to error, as 
il^cf tins kind For it i$ almpR itnpofiible, but chat during fo long a 

(/} Hoinberg fays, jchat, part of ,tbe,|^Id copper, or other meuT with which the gold 
was vitrified, and fuppbfes only thaf .lhe^ mightVhaye been allayed, or from tht alhes 
might .alfo hay«,bwa vitrified. ,Bttt?.hodid df the charcoal, which fupported iti which 
wot i^rtam the <p.iirity of the gold Which we find was the opinion of fiiiiM perfons 
be .e^loyed, and then^l’o. the glafs pro- who had been prefent at that expbdniciu. 
duced ift. this expcwtiiefittniicbt proceed . 
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trnuration, a fcnfible quantity of heterogeneous matters fhould be mixed v/Ith’ 
tl.c gold, if it were only thoie which are continually llonting in the air. (m) 

Borrichius liiys all'o in the fame work, that a plate of gold, being made red- 
hot and extinguilhed in wat»T many times, gives an adringent tafte to the 
y.'jiter, whicli Icems to Ihcw a kind of folution of gold by water. Bat was the 
gold, and alfo the water employed by Borrichius m this experiment, perfectly 
pure ? We know with what difficulty gold can be obtained perfed'tly pure, and 
That no water but diftillcd water is fit fqr chemical experiments. 

Becker, in his Iccond Supplement to i^p '^byJiLa Suhterranea^ gives a pjroccfs to 
rnider gold as foft as lead, and to encreafft^ts fufibility. This procefs con fids 
in throwing melted gold a number of itlimes ipto a liquor compofed of Ipirit 
of lal ammoniac and reftified fpirlt of ^ilc. 1 do not believe that this expe- 
riment has been repeated by any chemid. If it fuccecds, the foftnefs and fufi- 
bility which the gold acquires may probably be caufed by a fuperabundance 
of iiiflammable principle communicated'tfii it by thele two liquors. 

7'he author of a treatife called Alchymia Vemdata affirms, that if half an 
ounce of gold be melted with two ounces of copper, and the copper be after- 
wards fcpara'.ed from the gold with eight times as much aqua fortis not depu- 
rated, and if this work be repeated nin>: I’mies, the gold will receive fo lively 
a red color, that it would fcarcely be known to be gold, and fo fixed as to 
fufiain all the ordinary trials without hurt or lofs. I bis experiment deferves 
to be repeated. Wc do not fee why the author direfts the ufe of undepu- 
rated aqua fortis, or of fuch as probably contains fome marine acid. Such an 
aqua fortis feems,.on the contrary, very unfavorable to the experiment ; for as it is 
a little of the nature of aqua regia, it may diilblve fome of the gold. 

Roth advances in his Chemiftry, that gold may be diflblvcd in Ipirit of 
nitre diftillcd in Glauber’s manner, the vapors of which have been received and 
condenfed by highly re^ified fpirlt of wine. In this experiment, nitrous ether 
mult be formed, and we know that ether has a ftrong difpofition to unite with 
gold : therefore this folution ought to fucceed better, as the ether is here 
iiffifted by the action of the nitrous acid. But this folution of gold probably 
does not differ much from the ordinary tinfturc of gold made with nitrous 
ctlicr. .S'a* Gold (POTABtEj. 

Ku.nckcl, ill his Chemical Jjaboratory, propofes as m , excellent folvent of 
gold, but which .-ifh exceeding (lowly, the fubtlc vapor, :rtjbich arifes during the 
rc-adion of dcliquiated fixed alk.ali with vitriolic acid. This vapor feems in- 
deed to be very fubtlc and adive, by the impreffions it, makes upon our organs 
of finelling j but thefe qualities arc only apparent, and we cannot cafily be- 

('w) Ju'dcr a!fo relates from Borrichius of a glafs tportar, that the falioe matter had 
anj C>ii i: Jrr, that by .i long trituration of probably prc-e,xiflcd in the water or was 
i.n ativ;.:; ‘in of gold wid' diltil!cd water, a extracted from the glafs, and that the black 
b’lick !>ow<k r was fornted, which was conver- powder was produced by the trituration of 
til l ■ into grc-cn glafs, and that the water be- the mercury. 7 'he fame author fays, that 
<■.•1110 impregnated with a faline matter ; arid hchas triturated an amalgam of gold during 
that by this method the gold may be deifroy- a week, without dcfiruytng any part of the 
(. 1 . Dr. Lewis obferves, that the green - gold, 
glaCs probably proceeded abraded parts 

Keve 
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lieve that this vapor is .capable of di0blvin^ gold, excepting the vitriallc acid 
be impure and fulphureous. I colledled a confidcrable quantity of this vapor by 
faturating l^cd alkali with vitriolic, acid in a , tubulated glais alembic. The 
vapor when "^condenledt into a liquor feemed to bciiothirjg but pure water. Its 
poignant fmel}, therefore, feems tp be nothing but the air which is difcngaged 
in all thele cftcrvefcencies, and which by interpoling itfelf betwixt the parts of 
the water) gives thisi lpirituous quality to the water, which Mr. Vend has fliewn 
to exift atfo in the mineral, aerial, and fpiricuous waters. Sec Watcrs (Mi- 

WERAL)v., ■ li,;, 

CaGius, in his Treadle 4a , mfentw^ a*procefs to obtain very red cry- 
flals of gold of a violet jtmeu. .For .thiia purpo^ he direds gold leave.s to be 
diflblved by help of a loog potWinued. heat, in a'liquor compoled of a pound 
of the phkgpU.crf' obduiary ,aqju%.fof.tis, iand pf four ounces of common fak. 
When the. folution is ^.made, iihe j^ft^ abovtv mentioned may be obtained 
by cryftallizatioh', in the'iordji^ai^ivifiethodi'^^ As this is merely a foluiion 
of gold in aqua regw,’ and fmeU of the cryftals probably 

proceed from *mattd:« . Befides, marine acid when 

weakly attached to a^.b^is ftnelh always eihlts an odor fimilar to that 

of violets. 

Glauber, in bis Treadfc dr for dillblving gold, 

by which allb it is remarkably altered, “irius fsrpbefs conlifb in diliblving tv/o or 
three ounces of bartlhorn iq an .aqua rjegia tna<^ by dilliUling together ’nitre 
and decrepitated common k^iefuMance capable 

of difengaging clie^<aci4s,)< T^r^ltijh#^lbfg9!d kAOSvmbe put intorhk hquor, 
which is to be afterwards 4yBli^®ff,from'^ B*ld ta a gkfs cucurbit, during 
which diftillat^ the gold k di^qN^ i and when the liquor is drawn off", at the 
bottom of the yeliel, am^6 will be fpund compofedof alltheirigredients employed. 
This mals is then to be fufed very quickly in a foige fire, ,,an»d in an open 
crucible i by which i? is changed; .into a- black fearia, under which the gold 
is round rmdefed white and britde BkO'iK^lus of^ antimony. If this experi- 
ment be .trde, we. capbot <aBly,'cofceivpwhy:the,^ldJhould acquire this wliite- 
nefs apd i^ijtJcb^eis, tve' iippbm . principle of the 

marine ackl.ji' whicb acid, ■ bipng i*.tairKd^y t,he -umon it fprrhs with the earth 
of the bajttiBpfn, nray .be fuppp^.i!i:;a^bk\of4;pait;d4.d^ntpofitro by the gold 
aqd by the fife, i- a^ d thus ajporobb ^ ^ mt^ttMpribciple, which many che- 
miftsybclieve to be one of paiftsiOf thq marine acid, roigbc apply 

itlplT to the gold; and qnicc iwyi dk an experiment 

wm| wot^d cebtaanty^ 4^ pro^iiiMm of the mercurial prin- 
ciple' iti the . marinc'^bcid, y, 

,^fjmqft'chcm^Bf,;i«^vb^mjadbi^^ thdr books 

arb’fillbd^wi^h v^ihich very curipps .and- 

de^rve to he- repeated. But 
, eobfukd, and.lvil iof,, tedi- 

■ examinati^,;. IThofc 

: d^pSlSea^'lis, «!:^|lli^'.>of kind, weie 'tmiiifea'' as 

wh^/gii'b.>.fhe mdm hopes of fijkcei^ 

>Mri wtoiii^ wpttpn a Dlflermd which obtained the prize from 

the aa^adeiont txmbernmg chemical affinities, gives a table of affinities, 

.--s'.. . - in 
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in whtcii he cftablifties thofe of gold in the ftdlowing manner *, aqua r^iaj liver 
of fulphur, mercury^; ether, filver, iron, and lead. 

The prindpal* ufes of gold are well known. It is veiy proper to be formed 
into coin, ahd into various ornaments, from its lultre, beauty, and undeftruc- 
tible quality. By means of the art of gikbng, much external beauty, neatnefs, 
ahd richnefs is given to 'many utenhls and| toys. A fine color alfo i j 
obtained from gold for enamel and porcehiin plinting. Many perfons have 
been of opinion, and many ftill are, chat a amiedy fen^rior to ail others may 
be extraded from gold, capable of procuring long liie. The truth of this 
opinion is more than doubthjl. Set Gold (Pot able ). With gold, an explo- 
fivc powder more terrible afid ddlrulftive than gun-powder may be made. This 
powder is called fulminating gold. See Gold (Fdlminatino). (H) 

CCCX I AX. GOLD (FULMINATING). Thas preparation 
is gold precipitated from hs foludon m aqua regia. It is called fulminating, 
I'iecaide, when it is heated or rubbed lb as to acquire a certain Heat, it makes 
ati explofion fimilar and perhaps luperior to that of thunder. 

The n'ifthod always uled to fulirftnaring igbid,''confifts in diflblving 

this metal in a fujfitcient quantity of aqtia regia, whteh is generally made with 
Ibirit of nitre ^d fal amn>oniac •, from which the gold is to be afterwards pre- 
cipitated by adding fixed a^stU. A copious precipitate of a yellow and fomc- 
vihat reddifli cdor is Toon fomled. This precipitate walked and dryed is ful- 
minating gold. 

The phenomenon of folminarion is cSi^inly One of the moft ftriking and 
wonderful which chfemiftry affords. The baUfc of this fulmination is hot eafily 
to be tlilcovered. BUt the following frdls -may fuggeft hints to explain it. 

(«) Foi further particulars coneern 1 t»g at -the article Gtldino. 3. Themalleabt- 
fee the ort/Ww Essay ^ theVAtvi^ef lity.Of^ie is dhttiftilhed by. cooling it, when 
Sold j Purification j^Gold^, Aifr- fnPcii|.st0O hidlily,* To prevent which, ar- 
TiMONY ; Parting ; Ores of Gold ; . tifts heat the mould into which the gold is 
Gilding j and Allay. Every , thiijg al- to 4* The malleability of .gold is 

moft that is known concerning gold, its na- defttoyed by fumes of lead and of moft other 
tural hiftory, its chemical prd^ejities, and- .itfetallic fubHantcs j and inay be recovered 
its ufe in arts, arc treated copioufly and ac* by full oh tvifh nitre. Many ’^authors fay 
curatcly hy Dr, Lewis, in his very ufeful that ‘the rhaHeabWity df gold is injured by 
work, intitled, PhiUJiphieal Commrat af; the fumes of oharcoa],’ but Dr. Lewis be- 
Jrts. lievtf .this to be a miftake. 5. Gold may he 

‘VV’^c Iball here make fome additions to the meUtd with, a Ipw white heat, and when 
metallurgic hiftory of gold- color h«s 1 'blucifo grefen color, 

©f gold i:-. rendered , paler by fufion with bo- ' Dr. Tc wis imlerves, ' "that;' although its ex- 
rax ; which fubftance, or other flux, is panfion is lels than that pf other metallib 
tifcd faeIJifate ihe'fufipo bf’fiUrtjP’ofgOld. ftibltandeh Vrith fthiill degrcea of Seat, ttfle- 
Thc paldntfs acquired' by gold from wrax ver^eiefs esq^Awds -mo're than mdii of the 
m-.y be prevented ot itodrrw^ed by fufion other 'tnetais wh^ fiifed iiy and' thtt this pro- 
w ith nitre, nr with fal amipOTjac. pertyV by w^h i\>l|j,i;lipks.tiiOre wfeenlt be- 

color of gold is hct|^«ne^ by an allay qf comes foUd tbap inoft pt|veF.JBj«tals, ren- 
copper, which alfo ehemfeis its 'Jbiardriefs, ders it/Iefs. tiat^AWc'h'f repe’^injg fliarp aiid 
bnd when in (htall quantity,' 'as inlfhc pro- perfeft 'When Cw mfo ^ot^dsi <h‘ai» 

portion of one to twtelve, dheS ‘’riot much lilwr, Idtril, ’tihich dO ttdt 

diminifti its iriallcalbility. O^her metals reh- ilKriiik Ib'nfritmj 'and '<fer li^To iron or 
'drr it paler. Sta Allay. See alfo the birmuth, which expandTii tbelrpa^ijgtifrdm 
oicthodsof heightening the color of gilding a fluid to a foUd ftatc». 

Ftrft, 
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Firft:, if gold be diflblved in fn aqua regia compofed of nitrous acid, and of 
marine acid or common fait,, and to wluch no fal ammoniac is added i and if 
this ^Id ‘be precipitated by fixed alka^ this precipitate does not fulminate. 
On tM contrary, it fulminates ftrongly, if it be precipitated from this fame aqua 
regia by a volatile alkali. Thcfe fafts were well known to chemifts. One of the 
menftruums employed by them to diflblvc gold* is the liquor which they call 
mnftruum^nrftrepitu s this folvent is a compound of equal parts of alum, ni- 
tre, and common lalt, with which the gold is firft tO be ground j water is then 
to be added, and the whok> digoHed, that the Talcs may ail upon tlie goKi 
By this method the gold is found, entirely difTolyed. In this operaiion 
the vitriolic acid of the alum diien^gages the acids of .the nitre and of the conunon 
fait, and thus an aqua regta/is formed, in which hb fal ammoniac, and cojil'c- 
quently no volatile alkali,; doters, Hoffman and Etlmuller affirm, that if gold 
be precipitated by a fixed allcali from-its folution in diis menibruum line llrepitu, 
this precipitate of gold does not - fUlmihate, : but that it fulmbates ftrongly 
when the precipitate is ma^e by volatile alkali. 

Secondly, when gold is nfilllftyed i® an a<^Ua regia jn which f 4 ammoniac en- 
ters, its precipitate, viih«hiedfby a fixed or by 4 volatile alkali, always fulmi- 
nates. , ■ 

Thirdly, when fulminating gbkl is prepared, and all the precipitate carefully 
edUefted, we find diat its weight fenilbly exre^ that of , the gold employed ; 
that is, a fourth more of fulminating gold is dbt^ned, ^than the gold which 
was dhfi>lir!cdi '< • . 

Fourthly, fulpKurv or vitnolk: iscidf or fixed alkalis, being well mixed with 
fulminanng powebr, derive it of its; fulnfinacing quality. 

The firft and lecond <ff .Cheie ejqjcrinbnts prove clearly, that b order to 
procure fulminating , powder, ,a;^i!itrous abmoftiacal felt mull be formed in the 
operation. The augmentatbp of the weight of the gold fhbws alfo that this 
ammoniacal nitrous fait appl^ itfelf to the gold during the precipitation, and 
incorporates with it; , ' , 

Laftlyi the methods, 1^ which the folmbating property of this precipitate 
may be deftroyed, arp. alfo, ca^hble tff decomppfing the nitrous ammoniacal fait. 
The aeid of fulphur,.or vkpolic acid; fppa^^atts its nitrous acid, and forms a 4 
vitrblic ammoniacal felt, by uniting ^ith its volatile alkali ; and the fixed 
alkali di&ngages its volatile alkaU, ibd foetbf ordin^y nitre with its nitrous 
acid. 

All thefe fabts feem to pfoye, ihat property of die gold t* oc- 

eafioned by the nitrbu^ ainbonfec^l felt fbn|^ &ring thb and 

which very ftirpngly afid ibimab^y iinites ydlh mefeh , Furffier, this nitrous 
ammpmaibal falc ^ known heated to a cer- 
tain and without addidkb^ any combuftibfe mattery which property 

boccaftebed by th^ qifentit^ l^^ matter which k$ volatue alkali 

>cbntabs. .Tms deibd^on indeed very Tmall, 

df 'ghld. But. all explofivc. Jbodfes ' are 

bi they are inore ''confined 
fete may be fb cbifibiped with 
metal* . ' ' 
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If the expIoHon of the fulminating gold only proceeds from the detonation 
of the nitrous ammuniacal fait which it contains, as we have reaibn to believe, 
it niiift certainly be the effect of the inflammation of the- nitrous fulphur, in 
which chiefly, contifts the detonation of nitre. See Dstonatjon ISIitb-E. 

Mr. Bcaume has a particulitr opinion on this fubj^r. He, thinks that the ni- 
trous fulphur which occafioas the fulmination of gold, w formed during the 
precipitation, by the union of phlogifton with nitrous acid » that this nitrous 
iwlpJmr exifis mixed with the gold, and ready formed before its fulmination 
and conlequcntly that the nitrous ammoniacal fait does not contribute to the 
production of this effeft. . ^ 

The chief proof which he brings to fopport this opinion, is, that if fixed 
alkali be poured upon fulminating gold, ho iwH of voUdle alkali arifes. . Mr. 
Bcaumti further affirms, that fulminating, gold may be bpiled in any quantity 
ot water, provided that water be pure, tliat is, dittilled, without lofs of its 
ftihninaiing quality j which cxperyiMtht feems to fltew, that the folimnating 
quality is not occafioned by any lalshe:fob|iance fohib^ in Wj^tei*; as jthe nitrous 
ammoniacai lalt, but rather by (bme %blian^c infiilublc m water, as the nitrous 
fulphur probably is, from ks an4w to, ;vitriolic.v4u^hur. This is certainly 
an ingenious thought, wip wdh' tnat Mr. Be, aum£ would profccute, prove, 
and explain it fully, as it deferves. St;j:.PHh*i:'(brrTRows). , , : , 

But whatever be the caufc pf thfe fvdcnihatk>“^ of' we are tertain that 

the cxplofion occafiofied by if i^ tsho of jthe moft violent whkh are known in 
cheiniftry. It is not nccefikry that ft^initting gold flioulp be touched by an 
ignited matter, or that k;fl}Ould'\be heated tfll k becomes red, to make it 
explode. The heat requifite for diis pufpofc ,k jfitef mediate, betwixt that of 
boiling water and the heat which makes met^ydf ak ojhfctire; red color. 
Friaion alone, and even a friaioh nqt ycry^ epnfi<|efablc, is fu^ make 

it fulminate i and this efie,a is produced i-^tiicf ik open or in clofe veflels. • 
1 hefe circumftances vender folmkiatmg gold very dangerbus. Several chemifts, 
from not difficicntly knowing its efleCb, have been hurt or killed, while, they were 
pounding and drying it. ,l,was witnefsHo thj? following accident A young man, 
who worked in a laboratory, had pdt a dr4m of powder in*o a glafe 

bottle, pnd had hcglcfled -towipe:ttte inner furface'ol|’ thj neck of the bottle, 
to which fome of 'rhe powder adhered. ' ’Wheri ;ife 'ekdM dole this 

bottle, the turning -the glafs . flopper 'round, ..to’ ^ake' it fif naorc cldfeiy, oc- 
cafioned fi;ch H friction, that beat ehbugh ,wa? produced to, thake part of the 
powder explode. By this explortoh.fhc Was tl«-own 

behind, h® facc-and hands were wouiK3ed:'by^ and 

bis c'.cs .s^re put out.? Notwithflanding the , violence of the 

whole dram of fulttfinhdng' gold/^^ cettj^ly;''f^jsii^e, '‘'Fibbabfy^fycn, 


very little of it Was; e^lodftd, .-fpri ii^dhd: 
about in the laboratbryi; 'in its;,unexpMed:',®fk?':,,"’ 

, A misfortune of to 

be prevented- ‘by' thpfe' wh** 

thoiight a rclationOf fc.accidcntou^tdWpufeiia^. 

The gold is not ifitered’''1^-^thk‘'fddd^ 
we may be affured by dctdnirifig;i^ go^ 

a glals bell, that hothung is to be, feared ihom tKe'cxpl00fti ’ gold may 


that,'- i 

V' **' ^ 'm' ’ ‘ '■ ' 
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fc? afterwards obferved to adhere, in its proper metallic ftate, to the inner fur- 
face of this (f). 

CCCL. GOLD (P O T A'B L E). . Alchemifts have always believed 
that gold poflefles admirable vktues for the core of many difcalVs, and for the 
prolongation of life. Th^ haye confequently laboured much to procure 
remedies from this metal, .and have aecordipgly invented many prepa- 
wtiOns, any One of whit’h, ‘ we believe the inventor, is capable of curing 
all evils. But the conftane db&rvation of the mdft intelligent praftitioners 
not having confirmed thefe' pretended qualities, this metal is not employed 
by phyficians. Many ignorant .people neve'ftill the prejudice of its great 
virtues } and empyrks, who know how to profit by the weaknCfs of men, keep 
up and ffirengthtn this prejudice, by cominiially boafting of their clijtfrs and 
tin£lures of gold,' and of their ptkabie gold, whkh'they always declare to be 
wondeifu,!' fecretSv' 

The indeftruflible quality of '^Id llifficiently Ihews, that no . effedt can be 
produced upon k’ in--ouv oo<lyy feeWe ard certain that it is voided unaltered 
and it is ohly u&d ih aiiid conceal other remedies, or to givc^ 

the m an air of wealth fmf^dSur vdiich ,pleafe$ fokie people. 

This xnadkivity of goM ih its hatorsd ftate, to be acknowledged by 

the moft igoorafit, 'ifof 'afl th^'kjoacks who boaft , of .their goldert remedies 
declare that thdy can%adkalji^^ this , pretenfion is as ufelefsto 

an intelMgei^ phyriciao as at is ijlilblBaded,, flnee the exan^ple'of many other 
metaUk 'ipaftiferSy the virtues^, ,h^'1ifeidh^tre. akertaihed, .although th^ are nor 
diflblved ri^’kaEy, '^oyes;|hhis filth, of gold, ftmpoling even that 
this metal had, virtiri^, • uoh<kelf^^^ Accordingly when we e>: 

amine the prdpa'ratick^S j^efi feV j^4ble ^bjd,.: w that a part of them 

contains no gold,' and the.gold-whiih odu;rs do a^iially contain may be e.-ifily 
extrafted, and reduced to its natural ftatel : ' ‘ 

( 0 ) The exjjanfion .of fultninatih^ powder . Or imprefling th.it p»rt before it can be com- 
fecniyto «pre fuddeiv i|nd quiesfc, but Jefs tp the reft of . the plate. Now, 

forcfhfe than that '.of .aij qyiappry ' of thVqgh t,bc force .applied during the inftant 

’ gunpoty*^^*' This .qyfcknclSjdf^ the, isai^n- of. .the, yxpjofion of J'ijiaiiiiating gold, be 
iton of f!U,lm»i)*tiBig.gpld,., is infmed .'iroro grcawr iliati the fqrcc of exploding gun- 
the loDdnefs ,pf its cxplofidn, which is.mueb*. 'pow;^er inuring that inftant, yet the fuui of 
greater than that' o|.'pi»npowddr'j'.,and fr^ii _ thefopjtfs dFexpIodihg gunpowder, in the fc- 
its perforating or ' metal Hne • yeraff jftfents of Its exploiion, is probably 

platbjii.'.tt^rt which: it is lafd, Sttne^hned, 'ittMich gi'<^ter than, the whole force of ful- 
ah4, ki exploded i vyrhijdt . ej^i^V, is not 'lijo*. roinating gdd*, laecaufc a qaantity ofaurum 
dpcpd hy.si|ppppw(h{f f the.^uf4;iaf. whk^^ Fultpiuans ftmt up;i4 a ftrong hollow iron 
feemy tp iSe,y. that khi.,: ^iciei iaf ' tfhe' .e*^, ball,- and heated 10 the fire, did not feem to 

while, gunpowder treated in th’j 
*^**.'^^ 'itaariftcr b'urft the ball. .Thia.expeii- 
'froin the,hhrt^pf ^epifth-whichW.'powdtif 'Wtem'is rtlitei la Dr. Birches Hijlerf of tiw 

”..l)r. fiiladk attributes theeijcmfeof weight, 
alfo the. explofive, P^perty: of- ful- 
■VW'hhtipg gold, to adhering lixable air. S,t 
.^s ejiyan fuicMImet zmPnaii thcT^yj ph)fi-'ii 
the pktib'. j^fo^ting pulJliJbe^^^a voi, IL 
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To render gold potable,, it mud be previotifly diflblved, aW be 

done in aqua regta, or even in any of the acids, with propeV'hh|^gjp&nt } 
but by this method gold and the other metals are rendered corrofiW. i^his is 

10 well known, tliat the preparers of po»ble gold al^rm that their fblutions 
are made without any acid. But as all the vefy thin and volatile oily fubftahees 
have a ftrong. dilppiition to unite with g|hld,t a^d do. really unite with it 
when they find it much divided, by their means may bcmadefeveraltinftures of 
gold, or kinds of potable gold. If thefc preparations do not acquire any 
virtue from the gold which they contain, they have at lead that of thfedor,. 
flammaWc fubtile matter, which is the vehicle of the gold. 5;?^ Oits (Essen- 
TTiAi.) and Ether. 

Subde cflential oils, ethereal liqueurs fitch as the vitriolic and other ei;hers, 
being mixed and agitated with a fbiutioo of gold,, in aqua r^a have a pro- 
perty of depriving this aqiia regia of its gold, which it feizeis, fo as to carry 
It to the furface of the liquor, where’ it floats upon the aqua regia. Many 
receipts for potable gold are ^on principles. One <wf tliele is in the 
Difpenfuory of the [ acuity of ip Pads. It chufifts to mixing and 

agitating lixteen parts of effenti^ oil 'of rolcntSr^ -with pne part of gold dif- 
folved in aqua regia, in feparatiqg afu^wards this s^iiSf fpgia thus deprived 
of gold frona the elfential oil whieti contains ii^ .and' in dKiSblying -^is eflintiai 

011 in five times its weight of redlified fpirit.,of wine. This preparjitipn is the 
fame as that delcribed in the daft edition of Lenjery's Chentifiry, ■ under the 
name of fotaile gold of Mudmotfelk Grimaldi. ^ all efi&nti^' oU^ h*ye the 
fame property of taking gold from rile aqua regi^, potable gd|d be made 
with any of thefe, as well as with the oil of fofcpiary. 

As ether polTcires eminently all the properties of the mo^ iwtenuated and 
volatile oils, it pro^iuccs the fame cffedl, and better' than oils, upon 

tlK' foluiion of gold v lb that potable gold tnw be made by any of the ethers 
in the fame m.anner as by the efiential oib- Mr. Pott having perceived a frnell 
of ether in a potable gold, fold ooder.the name of.propi ^ General de.la Motte^ 
imagined that thi.s preparation was made with edwf. liut as thefc drops are 
iiiifcible with water in any propoffion, a quality which docs not belong to 
pure ether, this fmell of ether probably proceeds from a fmall quantity of 
nitrous ether formed by tlie mixture of the nitrous acid of the Iblution of 
gold with jpirit of wine, both which are certainly ingredients iri this pre- 
paration. 

All thob tinaurcs of gold are no,thiDK bdt ^Id in its. natural ex* 
Gcedingly divided, and fulpended in an ofly' liquor, 'They 4fe not tlicr^re, 
properly leaking, tintljOres. Neither can thw be called in any 

othc- lenfe than that it fwims in a fluid, add is disfided 

tlu-it it" may be diWfedttder the appeaj'aacjfc. 

remarks in his 'edition of. Ijemery.' ' ■ 

We ought to,pbferve, that..aU 
tain a certtun quantity c^. the 'acids 
itunding, apt tf> depofipe in time a cbofeodfidite 
tain, unlefs the cOfttaintM 'Qbamicy. W,''.Vet3f 
ticularly hum the miktarcofdfhcr, ihits 
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Laftly, afsgold may be and reduced into a liquor, as well by 

liyer of fulpllll^ as by aqua regia, a pfutablfc gdd may alfo be made by that 
folvent. ]®6Ve’'ihelcls we hawi not fe€®i any potabte gdid made in ihat manner, 
probably from the iniuj^rtayie fmetl and tsafte df the liver of fulphur, 

(XCLl. GRAIN. A ^iun is die ftnalleR weight Wfad in the ordtoary 
operatio,ns of chemlilTy. It is nfSarsfy equal to the Wejglit of a grain of com, 
from wMch it has received its name. A grain ia.ihe 24th part of a fcniple, 
,/j- part of a gros, the r partof an ounce, &c. (p). 

CQCLll. "G R A I N S. The feeds of moft vegetables are fo called. 
Two principal kinds of feeds ait diftinguifhed in chemiftry, relatively to the 
predominant fubftances which- are' obtained from theni. ^ Some of them con- 
tain at the latnie time* a cOnfideeable quantity of mucilage and oil, which 
may Be fepatattly cxtra(fte 4 frOh? them j the fotiuer by jn^jSpn in water, and 
the latter Iw expftiQTion, or :bofh tt^tiiel* by ttituration with water, inform 
of an enaumon, Thefe.are thcr^rt called emuWivc grains or feeds. Of this 
kind are almonds, stud the fruits. The other grains are 

callcd farinaceous, beCaOjfijtiiey cob'tllni^luperabundaintoii like the former, but 
are entirely compofeq * reducible into a fine powder, called 

meal, from which mucilaginous, nutritive, 
faccharine matter, . w very fo^ptlble. of the, fpirituoas -fermentation. 
Of this kind are tiieg^^ins of all gramineous find leguminous plants, the fruits 
of which are otijy COvtitiogs inpudihg grains, 

CGCLIllv O R A K ^IT E' ' A granite is a fboite formed by the cohefibn 
of fmaUftipes ofdi^^ut colw^'.apdt^di&wetw natures. 

Thistiii|)ofuion conftltUte^ cOmpblpd (if fitiisll particles, called gr.tins; 

and hence it is-callcdgrii|ii|<ti','‘. . 

Moft granites are jformed By. palfticles of quartz, (li'afs, . fand, and mica or 
talk, of different colors. As, quartz and faud generally predominate in granites, 
thefe Hones ftrike fire ..with, iteeli and are ckued aniongft the hard Hones. 
Neverthclefs, granites differ touch in tink refpedt, Graniies are found in huge 
maftes. Some of them are 'Very beautiful,, when cut and polifhed. Many 
beailnful.gtahites are fbund:,iA .BfJtt^^ The uiofi valuable granites are brought 
from%y,.pt. (j). ‘ ;V'' . 

CCGLIV. G R .ANtl.L.A’riG^.N. Gramilatiqn is an operation by 
wi.i.:h metallic fubftanoes'^.a^ reduced intb-imall graiojf or roundim particles, 
the life of which 'is, to, facilitate, their combination, with Other fubftances. 

This oration is very fimple. It; cqnfifts ih;ppuriog a niclted metal flowly 
into a vtf^GLl filled, yith j^vater,' which k, in die Tncan; time, to be agitated 

(W Th? weijghts (neiyidhed in the. text ate often accidenhiHyfiEHxed partkks of other 
areFrenjiih. A gi^in T”" Honee, as of fteatite?, Waltes> garnets, aMd 

glilh tfoyjicpnyweaght, Or hjetafiic earths. T1ie rocky fummits of the 

troy otiittce, isfy Wsfotty's* * ' higheft indtintaina generally coAfifif' of this 

..(y) Gc^.»t«!9.an> '1®'- ^,*Sir:.s^ '.cotiiponnd flone, or of 'porphyry, which is 

pciranes, as -they sa(B‘i« ,;^oi:dpi:s:,^d^- altt* a cdmponnd ftone, and drfenetit from 
pdrt«mSjif!^?hehCOWikl^m!p»rticie«,'''^Thefe. in contaiipng, bcftdsjr qu.u't?, 
partidbi' qaarta^ of ■tha't ’ feltfpaf, _;»k 1 mica,- R.grrat deal of ihu-op;ik« 

fpccfeSj of' ffwark CaHeil ewr rhbm- colcrjxd iiJkcous flone cjUoI j.itpCr. 

boida) quar&,. and of.iiuea, with Virbicb uko 
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with a broom. Lead is alfo granulated by pouring it when meltjcd into, a bo*, 
the internal furfacc of which is to be rubbed with powdered chalk, and by 
lliaking ftrongly the box, till the lead has become k>lid. What pai^s in thefe 
operations may be eallly imagined. Metals are granulated becaule their dudility 
renders them inci^abk of being pounded, and becaule hling is long, tedious, 
and might render the metal impure by a roixture^of the iron of the file. (r). 

CCCLV. 'GRAVITY. Gravity is- the property of bodies, by which 
they endeavor to approach each other. Thus, tor exdnple, we know that a 
body refting upon the earth cannot be raifed but by a force fuperior to what 
is called its weight; and that this body thus raifed, returns precipitately to 
the earth, when it is no longer fupported Men in general have always 
obferved. this phenomenon without attending to it. 'But philbfephefs. Ixave 
always admired it, and have endeavoured to diftoye?:, its caufe, but without 
fuccels ; which is not furpriJing; for 'we do nf>t y^t,knd?y alltlK; circumdances 
attending gravity. Wi arc not yet certain, that all the particles of matter 
have this property. The gravity of ' the air wsis not dtfcovered till the. laif age. 
VVe will not therefore attempt to reafoq upon this ohfeure fubjeft. But as the 
pariiculitr effects of gravity influence ^?ch ail chetniCal plietiomena, and as the 
particular gravity of the intcgmnt "psrtkj of di{R‘feht;filbft^hc«s .is probably the 
]iriniary caule ot‘ the aiStion of ,th<^e lubftances e^cb',<^h?f,' we muft. enter 
into fome detail upon this fubjeft. * ' •; ' i,* 

The gratity of a body maybe dohfidef^d .in twti Firft, every 

body, confidcred as heavy, cannot be compand. greater or lets quantities 

of the fame kind of matter. In this cafe, we ^ay oljfefye 'that .?tite greater 
tl'.e quantity of matter of any bbdy is; the greaifer is'tfhe of its gravity. 
Hen e the gravity of bodies is diredlly as their i^Jafles dr quantities of' matter. 
The ravity of bodies conlidered Jn this view is calii^ their that 

(?) The grav.ulation of metals by agitation .copper fiir the ptirpofe oLmaking brafs, in 
in a box, is tiiiis explained by Cramer. The a nofe’to this afride .Brass* Melted metals 
metals capable of this kind of granulation, ■ nti(y alib be graijiuJated by being poured from a 
as lead, tin, and brafs, are very britflrli certain height ipto a vefiel of water, or of other 
when they are fo hot as to-bc almoft fufed. Bwids caj^k Of fixing by their 'Coldnefs the 
'I'he chalk wiih which the infidc of the box drops as hion' as thty-falj, and' thereby pce- 
is rubbed, cncreales the refinance ' to the -veming from running tog<^tber 

motion of the .igitatcd nwtal, and preferves ' mtp 'large h^airBS. This granu^tihn mqy 
the box from, beiiig burnt. When the melted- be than cxpfiined. Yhe feveral j^rts Uf a fluid 
metal is -fhakeii'and dalbeJ agaipft the iides ' p'Odkd but' .of';* vd^el', begin tbeif f^lls at 
of the vdl'vi, it no . fooner becomes iplid, <«cOti®ve -ip&ihts' tike, 
and conA ijuently exceedrngly britdf, th.an acquired of jpirwWpnfyHe ac- 

it is fliivered into a fine <1^1^,. Thple'qictak cckraiihg ■ 

which' .'te rendered more-t*ii||^.pw6':'.bY 'bfcing-, ' ' tcr-.'thc' time fkll,;-' 
hciit.-d idmofr to fufn?ri.|'. s»'’|^d arid 

iiuiil evidently .be, inc8|^le'‘'bf 'this-kind or tinual-ii>bf«eie..p^tW fpsM^,'|^Wi*t': 

gsanulation. . ariy two pajtsVFa fluid, . which, have ow'un to , 

7'he other method of granulation .snayi'beK fall fit 
perfortned by potutifig’ ^h» metai upon ^ par^.of a fidiiir4;.§uld t^ ' tp ibpaifile'ffom. 
broom, inttipofed. betwixt it and tlje ftch bthei;,, ,pr. ,di^ or, 

by which means -the fi'did mfical . is' diiilqedi. lutops an^ltbey^; fib(^i^|^)i;‘'>"d#^feparaae, 
iiito flender Breams whicli! are fu.rtiiisr broked when' this teli^icy is'l^on'ge thah thefifisce 
ty the circular motion of tb£ Water. See a ofeohefioq by whitk:ti^ are.l>^togtikcr. - 
defeription of an apparatus for granulating 

. is* 
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M, their wdgfet, or the conlt^t offish of the gravity of any certain quantity 
of matter. Thus vre judj^. (Shat the :q«jm*Hities of any two ’ fubftanccs, how- 
ever are equal* if they pfp<|qi»:equia,cf^s of gravity. 1 he weight 

therefore, and thg qhandty. ^a/TuBfbince are the fame thing. Men luive 
agreed to detarti^ the of matter of airfubftahccs by 

certain eff^:^.|^ti^, ai^ hi^e givm:^'d^^^ or Ids edn- 

^e^Wfap, 9S.'pr)sitiSf jtoiwalfi ificc. fo diat two quantities of 

different fubftances, which pr^ the fame efifea of gravity, that is, of a 
gmn* w of a'drafo* of ap quqpo, are lu% cohfidered to be equal. In 
mis idjfe ^ fay: ^at a poi^d is not h^vief than a pound of cotton. 

This ahfolbw Mvt^- -‘Widfeh^ pf qOiMhhT iff m^ter of any^^^^ is meafured 
by owahs^of on its 

cwir^.r.of 'otdddle iff. its length. 


This is the bi^ 
eniployed; It 
It is alfo die bnw*^ 
chemhliy;;. 


tW quantity iff matters 
arid in tW tmJihary purpofcs of life. 

all- the, operations Oi' 


ff' body, ks heavy, relatively not ■ only 
« occupiw, ■ that is. 

Its among 'nattirarbodies. 

'^^’7 jwrous, 

'^"7 ■'‘'’iTT‘'y\j:T^'*^‘'' matter than 

thofe which arri m^l^ua i ;a^ fize, but not 

very porous, muft have a jsan<»rim“;» another hodV 


to 

mjits 
i|»a^f''Ci 

muft 


very porous, muft have a jgiCater-^^ ariothef body of the fame 

fwc,, but poroti^ ^ the^ rffift^cea ili^nid bn die particular fpecies 
of each tws^y, gravity thla manner, is calletf /hertjf graviti 

It hifliiir 'JsQlb. 'tf Iw i' * 


theif"’ uMf 
ariyJbo^';&f“' 




,ww: JUBuion oetwjxt 
■.. %c!iec ''gravity of 

tniffe;cod^tabte; and as 
raifo.bf die 
li' .be, e^ual in 

iSSS^ISfes 

" '.that of 


:;^|bnml'.ahd; 'edendal'qt^M^ '"the 




ici'^to 


'^eiral 

. a, , eff lh|uid aStalis, of 
♦ and thtt9 ii»M«»ntdifcoverics 

may 
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mine well the abfohitc gravity, when they themfttlves «re detefttiihate and 
accurate. But we muft oblerve, that weights, like have ^ 

great inconvenience in not being uniform. 1 hey 'are fixed arlsithi'rUy and 
differently in different countries j fo that ah a potthd, is hpi kiways 

dve fame in "©ne, country as it is in ant^heit tfhich hefai^aWly 
confufion and errors in commerce aiid in tlte arts. wdi^ts canhbt b^'fixed 
but by an cxad meafure or bulk of the basics' intended to be fit fhefe 

weights, the meafuies muft evidently be firft rendered dhiform ih all nations; 
which is not to be cxpeded; The thing,, howevw, h veijr poffible. 'The 
length of a pendulum, which vibi^bsa kvery Ibcwd undw the et^tlator; 
is a fixed and invariable- iheafure to Which aH bthm 'may 
would be very proper fto be. ^hiVcffiiV if natibjda'krodl^ Tiife projeft; 

the execution of which Would eert^tfiy fee fWo 'arts, 

fciences, and confcqiiently manklfifl, was prt^Olhd b^ de'fe Chhdkmihe, ih 
aniemoir whichhe read at the Acadenwof Scttnces. ■ : 

To compieat this article, we muil eij^^inc w ate pi^ by the 

gravity of bodies in ^heg aJifefelBa«|fe ;#i in all 

chemical 'Operations. "It is uh^^hafe^-''the--aat#<'libjyi %a f''''a^ hb- 

jedfor the' ^geneial themV of ^1^# as 

it cannot' bO well - treatfed 'bht' th1a'''|(oint 
thefe two .fcteices, which/aBpear;.f0'ittifKjt^''^M'\i^ "A' man 


geometry to natural: phiio%hy ihhch mbl!c^^^^^^ pdd^, aiid 

lately Mr. Sage, irt 
Kouen, 'concerning 

in this path but' 'great ■difii€iid^'''^tt':.Jpn^fe^>:'%sc^<!';'’'''iPitf 
is not yet fufficieiwly fevch 

it will never be fo b|y4'll|ce''t'he 

rciloration of the 

it was btdicfved C3Uld’have'^lb^T''ilfpfoe^''l%<y|ipji^ra-^^l^>i^STOii|^ 
nomeha 'Offemd to g(>0mei3rfoi8»a''.ft^ay'feh<^cii;^bipto^^ 
reachorhuman unaenTagd.tflg, ; ■ ' 

Howeveif t^t may'll,' ''^h t' 
been made ^f the theory W imi 
to explain very focHfii^odljjr'tl^; 
tadOb'^ 'the-hejavefily,'! 

;m «^ntid 'propertljF'd^!'* 
us elJiidrs.'cahnotf^^^^ 
by immenfe 
'matter at 
combinatjons 
I he n'lalJatv'.'diedfemi 
bodies, We fise?^^h«hf : 
ftrongly, 

•by the fame power i lufeny w’ 
particks to eafch'oldief l 




4 


fiae, thek denlity, tteir. fijgpuwsj ibeir extent, of their contafk, or 

thfe gjteater or jle4 of appi^ach. 

By telcfcopcs other itiftruments, ^aflronomers have indeed difeovered the 
fisw, diftaneci end motions of,hc«venly,W jand by applying calculation and 
geometry to't^sfe di^cnreriea* tiicy perceived the gravitation of thde great 
bodies, and have evea determaipd, the law of ^at ..gravitation : hut the mi- 
crofcoiH! has 1>8en found iheiffo^WaVt^^^ thejprimary and ckmcntaiy parts, of 
bodies i arid, gebmetrkhuw; endeavoured tO ripply the theory of uni- 
verfal .grrivhadoa tri tert^fttiiti pridlefh, they found that this 

grarvimtion did npe mio<!of.,ti»e fquare of the 

diffiatiipej ri^hen tiiif of grrivitatjon in I'mall 

diftances,.dbes'''U'o^;a^s$«tii^'|16b,'l»««'h^..y^ •whether this pro- 
ceeds', fmtm'ri ,W!rin|W'ri!.'fHl®ch»ti:-!-ftii>^^ •blWrirife ,.it has not been 

examb'ed,.,-bf'’^'t*»'''^!fc^V|^S)^^ prccifely 

determine*'i^is'';|»jirtt, |{pptiJii;^rite,sift,in;direaiy, and 

by makiiig'|h{#dBdbt«|:|5|r^ %u4‘';'the moic-^eafy,, -tHiie:.veloc!.ties, 

die drn^ ^ulawdi,..i^r- ^ 

althoi^h;-i:^(»«|!5tfy'^?^''’lti^^ tiw,-" famie;''ti;>ccd Uws, cannot 

to, -each' --^e earth 


. cafesli'' 


;f:h^ jripproaph ieach 
b0,,;#'‘itirike . that^ tend 
^fepritm ''.fititri .the’ mft } or, 
*h:cy,'.,re-aa ippon caLh 













;ihipfit,WC ■th.at*' oh' ti»e hohirw^' bodies 
'^!i^',;/havf ,& , leaft d!^fi^i;ja,hd. Cuoh 
<=t>nt;;^,'i;.^(5^d,.if-^'he 
|||pS^Jihidi'':w»'jpot* fire' appifshh'ib,'^?. 

Intrant molfcules 
^h.hai^hioolrvejry fmall^contaSis }, whether that 
>i^thd mterpowon of fdme other fubflance w'ith 
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the jpam of which they can alf6 have butfmall conta^bj then we naajf widentlit 
perceive, that force with which thcfe molecules fend will 

not be fatisfled, aind cdtife^dently will be in a ^titipual ftifua ort;w',t,;and»if we 
niay be allowed 'fp % ,in a ftate of fipfeniCc ^ To tl\af have 


greater contact i tney wm tnen actually Tipite.wtth thae'iubtt^pc whrh an aSiyity 
and iropet^ty pibportionate tt| iteiy repfi^g 

fatisfied/'i^yiwtwKn. ■6uch,,a^«r/^,’^';^4iri(i^^;4e®u;;.^d:‘i^^^^^ .all 

chemical’- ml ventifl' the '"a^l4i^ 


chamictl’-'lbtvehtS’i' the '"aaioh hjppoft 

that the force With whklr thfek;^t|p||WW 




ftace of reft, hi; id a khid 
power. This is PaSed Ip 
this faturadon' 


:dehic. 








ranch' fupedh'^lt 'iheft-Sifik^ 
limited /that-^;irfoSll'^''»^ 
certain cirtumftahpes?^it|iiCTl||vfiy|^, 
parts: bf'5i>. 'bddy, whieh'.'^wfo'^l^^ 
as -an-y 'thing ' in’ 
this ' Tdlvent '4 '^,’|h#t'.|i^^„ 
gether,-^bur bl^y’,t(>„5t^ie. 
ifiay codfceiv;e':lhlit''lhe"-fti 
each 'oth;lr'tdi0di^..'fo ''h; ' 
thctpardli'^'foeifcij 
the oth<ft'‘'i®ae, .'fo , 
w'hiPh thofei w pi|^ 
infinitely 'fapiigtfor^'f^ 
of the-.coidtfod^il'. 


be difuniteds ^ rw—, 
fubftance'^applfi^^td^i 
difengaged; ■thiiiiift;",‘;*€: 
aggregates 4 


.■a.hpweyer 




, , ‘'V. .’ 1 . > V ' . ^ 

.'*._i>'4i .': - ', , 'A '■' »■> 
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gravity by whicb they t«;n4 of the e«irth. Thus we may conceive 

h^w precipitaftiins Ate s . 

; This will become clearer .by an cxai^^jtlev anil for this purpofc, let us choofi: a 
(Compound, fuch, as t|iis^.wlucn:^fuHalr^^ .che'union of nitrous acid with iilver. 
From experience wi^j^nQw .t]ba| when, to this comptnmd, the 
nitrous acid quitt ihc lilyer ^b^dmbme.wtjliith?,^ with which it forms a 
new compound > t^at acid, by the preiencp 

and contaft of the cdppfef, h^ "ipq loi^r ^y a^itjrcnie .with the acid, unites 
again intoTargef mblt«ules,?tw iiwafs w whinn,b^ that thcytjfai- 

not yield to any other tedded^ ’tl^n to the gtthj^fal gnsV^tion which all bodies 
of a cwtain loiafe have tioyi^^i|,#ex^tef of the earth * md: accordingly we fee 


which 
the parts'iof 
cbmbihjadimx 


IS m 





■ toyth<^;u’i^ 

■hew uijadS;' 


thhf:th^’:t:wdei, . 
lySdeht t!q"ql%cOTnt',%] 




'hS% afaUly 'fej 





!oi|wh’ibi^W;^y>,'be more than is 

... . .. ^p^S|'jtion^^%’.''it|^'i,pfrtsuf filver 

feT^bte' m’a^es capable 

iliOtof dC„tite liitrot^’ -acid arc deter* 
■’ ‘ ''' ' fejparate, from 

,ii'^pie|fj^ncach' ibme other 
l^er dti^hrio^ to unite 

'Oh fiiver from the 


' .W%1 

" '.''1 ' ■■' " , 




i^'.' i^.^chi^xdc^ coinBrntdons ;and 

'and 

— ^'OsVvI’py tMiB-'bhcqontcna, 

,Od^^S.f«j§'i'Xbs«BiN A- 
.dJftf-i^iixciPiTATEs. 
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I am Icafiblc that this ihterefting matter is liable to p;reat difficulties and 
obj^dions, and is here but fuperficially treated. Perhaps tithe, experience, the 
encrcafe of chemical knowledge, iaftly, the zeal of perlbns ikilled in mathematics 
an<i chcmiftry, will hereafter throw much more light upon thcfc fubjefb, of 
wiiich how we have but conftiied notions. However* 1 cannot but coniider 
them as the true key of the moft hidden phenomei& qf chemiftry, and confco 
quently of all nature philofophy. 

CCCLVI. G R E A T W O R K. • The great work is the alchemical pro- 
ce* by which gold is made, or pretended to be made. 

CCCLVir. GRITT- STONE, fr; 

CCCLVIII. GUMS. (5ums are mucilaginous jukes vriiich feparate 
fpontaneoufly from fevcral plants or trees* and which liavt acquired a folid confif- 
tence by the evaporation of thegreateft part of ^eir fuperabUndaht water. For- 
merly all concrete juices colle&ed from trees, whatever their nature was, were called 
gums. Hence many of thUe juices,' which are entirelf or partly refinous, are ftill 
called gumsj fuch are gum (xpul, gum tlernty^gum a»imt iumm^gfttta, and many 
others ; but modern cliemifts and natUrallftfhave with propriety conlidered only 
the concrete mucilages foluble in water ^ true arid ' ptire gums. We lhall 
therefore treat of thcfc gums only in this article. 

Gums have a ikm and iolid coniiftence, a cerriaua. degree of elafticity, and 
great tenacity of their parts. ’ Thefc latter pr^rtks rchdt^r Aetri capable of 
refitting percuffion without being broken j which they aft rendered very dif- 
ficultly pulverifable in a mortar. They are more Or lefs white and trahfpareat ; 
fomc of them, neverthelefs, are of a yellow or brown Oolor, buf the matters by 
'which they are colored are foreign to Very pure gUins have no imell, 

fcarceiy any tafte, or a very mild and flight taflte. 'Inty are riot fcluble, either 
by oils, or by fpirit of wine, but are perfieSly foluble in Water i and when the 
quantity of water ufed for this Iblurion is but moderate, thriy fiwm with it a 
thick, vifeid, tranfparenc fluid, and they agam taecOme mucila^, fuch as they 
were originally. ' ' , 

Although gums are obtained from in«]^ teees. |^ts ^ very diflerent 
kinds, all gums, nevetdielcfe, are very tirilmr, atej # not preperW mffcr fiom 
each other but by the quantity of mucilage which they ^ dtpal^ ofi^ming 
with water. , Three principal kinds of gums ate dlflitigulSied.. Tbefe are gum 
tra^canth-, gum arabict utd drMnary gums^ ■ . i . ' 

Gum tragacarith iiTues from a thorny ihrub 
in Syria and' other orienfarcquntrics.'^ It 
furfaces of which, when broken, ate fliinirigi i 
is therefijrq, 'dearer than any, ■other .-'V:'-'' 

Gum rirabic is.obtelri^ ffdni 
trees whkh grow in ArqoiO'ited lrijAfritri< ’■ 

fome of which ate bcadt^l*/whfti,' '.'.tv u; j. i 

‘ ' ‘ ' '' i’’ ' ' '' ' 

{i) GaiTT-STori'a is a ,flosw eonfitting ’ 
of particles of fand mgludrtaied together, 

The difierences of'thefc-Koam.prai^'iloiO 

the different fixes of the pardtHtri of,fiiji|d for :|rfcdili%,\ritheri1^'^ 

cMnpufing diem, the dificrent pfoperdiri liKf irittrtrit^ hnCotibw^Mrirtriing Water. 

. Ordinary 
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Ordinary gums are tJiofe which are gathered from moft fruit-trees j fuch as 
almond, apricot, plumb, and cherry trees, &c. It is generally lefs white and 
lefs tranfparent than gum arabic, though fometimes it is as beautiful. Drug- 
gifts pick the beft pieces of thefe gums, and fell them for gum arabic ; from 
which no inconvenience proceeds, as they do not eflcntially differ from that gum. 

As gum and mucilage are only one and the fame lubftancc united with a 
greater or lefs quantity of fuperabundant water, thefe matters have abfolurely 
the fame properties, and in their analyfis furnini the fame principles. For a 
further knowledge, therefore, of the nature of gums, we refer to the article 
Mucilage. 

CCCLIX. GUM-RESINS. Gum-refins are juices, partly mucila- 
ginous and partly oily, which flow from many kinds of tree', and which become 
concrete by the evaporation of their fineft fluid parts. 

The oily and mucilaginous parts whicJi form gum-refins are intimately mixed, 
but not abfolutely combined with each other ; hence th^fe concrete fubllances arc 
not perfeflly foluble, cidier by water, by oils, or by fpirit of wine, fing'y. When 
indeed any of thefe folyents, for example, water, is applied fingly to moft gum- 
refins, and when the adlion of fuch folvent is afiifled by trituration, a kind of 
I'olution is effected. The gummy part is entirely foluble in water, and forms a 
mucilage with itj while the refinous part, which was originally much divided 
and intimately mixed with the gummy part, remains fufpended in the water, 
and confequently forms a kind of milk or cmulfion : but this oily part is then 
evidently divided only, but not dillblved. See Emulsion. Thus the gum-refin 
is reduced nearly to its original ftate \ I fay, nearly, bccaufe the oily fubftance 
lofcs by drying its moft fluid and volatile part, which is not reftored to it by 
treating it with water in the manner abovc-mentioined. 

We may allb make a kind of iblution of thefe gum-refins, by employing 
folvents, which are partly watery, and partly oily or fpirituous 4 I'uch as wine, 
vinegar, or aqua vitae » but thefe folutions are always milky, from the water 
which hinders the fpirituous part from combining intimately with the refin' 
To diflblve, therefore, completely a gum-refin, the refinous part muft be fepa 
rated from the gummy part, by applying alternately a fpirituous menftruum, 
and a watery menftruum. 

* From thefe properties of gum-refins, relating to their folubility, chemifts 
have difeovered their true nature •, for from moft of their other properties, and 
particularly from their external appearance, they might be confounded with 
pure refins, to which they have a ftrong refeniblancc. Here we ought to 
remark, that the proportion of the gum and of the refin is not conftantly the 
fame in different gom-rcfins, in fomc of which the gummy part is very fmall 
in proportion to tm refinous : hence, upon a more particular examination of 
the concrete juices which iflue from trees, many of them are clafled among the 
gum-refins, which formerly had been confidered as pure refins ) and this fub- 
jeft is ftill very uncertain. Neverthelefs, as all gum-refins are mixtures of fub- 
ftances which are not mutually foluble by each other ; and as from fuch a mix- 
ture the compound bodies which refolt muft be opakej we may difeover, 
merely by the view, whether any concrete juice be a gum-refin or not. All thofc 
which are opake, or are not evidently tranfparent, may reafonably be fu(pe(fted 
to be of a gununy-refinous, or extractive refinous nature. Of this kind are 
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v^rrbt hdellimn, fagaptmmy opoponax, ajja-fatida, and others which are evidently 
gum'relins. On the contrary, all thole which are very tranfparent may be 
certainly conGdered either as pure gums or pure rellns : iuch are the gums tra- 
gacantb and arahic j and the pure refms muftic, fandarac^ gum~copaIy and other 
diaphanous fubftances, which may be difcovercd to be pure reGns, and diftin- 
guiflied from pure gums, by their fmcll, inGammatfility, and other qualities pe- 
culiar to oily matters. 

This rule, which certainly may be ufcful in detennining without trouble con- 
cerning the nature of concrete juices, ought not to prevent us from making 
other fuitable trials, and particularly thole by applying different menffruums, 
when we would certainly determine the nature of the matter to be examined. 
Thefe trials are particularly neceflary for thofc concrete juices which are but 
little tranfparent, and are ftrongly colored. Such are gum-lacy gumma guttUy 
fanguis draconisy alcesy opium : for thefe latter concrete juices are ftill more com- 
pouncird than pure gum-rcGns, and contain different coloring and extiadtive 
matters. Scc Oii.s, Mucilage, Extracts, Emulsions, Gums, Resins. 

CCCLX. G U N - P O W D E R. See Powder. 

CCCLXI. G U Y A C. Guyac is a very hard, heavy, compadt wood of 
a tree which grows in hot countries, particularly in the Antilles Iflands, and in 
other parts or America. It contains much refin, which may be cxtradlcd from 
it by fpirit of wine, in the fame manner as the refins of jalap, turpentine, &c. 
may be extradted from the vegetables which contain them. See Analysis ly 
Menstruums, Resins. 

Guyac wood, when diftilled with a heat not exceeding that of boiling water, 
is not, properly fpeaking, decompofedj Gnce nothing palTes over but a pure, 
oralmoft pure, phlegm, which feems to be nothing elle than the fuperabundant 
water it contains : a naked fire, therefore, is neceffary for the decompoGtion of 
this and all other woods. When guyac is to be diftillcfi* it is to be cut into 
thin ftiavings, and put into a ftone-ware retort j to which is to be adapted a large 
glafs receiver with a fmall hole pierced in its fide *, and the diftillation is to be 
promoted by a graduated fire. At firft, a liquor almoft purely watery is 
obtained ; and then, upon encreafing the fire, an acid, reddhh, cmpyrcumatic 
liquor pafles over, together with a little fluid reddilh oil. Thefe refults rife in 
white vapors, and, at the fame time, a confiderable quantity of air is dlfengaged, 
which would burfl; the receiver, if it was not allowed to efcape through the 
fmall hole, ’*'hich is fometimes opened for that purpofe. The acid and oil 
continue to rife thus to the end of the diffillation 5 the acid becoming ftronger 
and ftronger, and the oil becoming more and more cmpyrcumatic, tdack, and 
thick . fo that, at kft, its confiftence is equd to that of turpentine. I..aftly,' 
wlxn the retort is thoroughly red-hot, the diftillation is finiftied. In the Retort, 
the fhavings of guyac are found reduced to perfe£t coal *, btK ftill retain their 
original form. The acid, called alfo the fpirity and the oil are found togetlier 
in the receiver, and may be feparated frorn each other by a funnel. 

'J'his analyfis of guyac is well known by chemifts, becaufe the empyreumatic 
oil produced was one of the firft which was obferved to be capable of inflam- 
mation by mixture with fpirit of nitre *, and bccaufe this analyfis is generally 
given as on example of the diftillation of vegetables vyith a ivdted fire. 
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Thup, for inl^ance, all the odoriferoua plants from which the ipiriCU) rcftor, 
<ffential oil, and other volatile principles, have been excradted by a degree 
heat not exceeding that of boiling water, being afterwards dihilled with a, n^ked 
lire, without which they cannot be decompofed, yield principles analogous tp 
tliofe obtained from guyac wood. 

I he analyfis of guyac wood exhibits fome phenomena deferving attention* 
The great quantity of air difengaged during this operation is very remarkable. 
It proves that this element is truly combined in certain bodies, and particularly 
in this ; that is to fay, that its integrant parts arc difunitedfrom each other, and 
adhere to fome of the united parts of the guyac. This .is proved by the long 
(time during which the air difengages itfelf from the guyac j for this element being 
much more volatile than water, if it was not combined and retained by Ibme 
fixed principle to which it is united, it would be fbon di|engaged, apd with a 
heat much lefs than that which is fufficient to raife the fuperabundant and 
uncombined water of the guyac. Befidcs, this air Icems to be deprived of its 
clafticity while it remains in this compound ; olherwife, it could not be con- 
denfed into fo lm.ill a Ipacej but by a violent compreffion. But this privation 
of the elafticity of the air proves alfo that its aggregation is broken, in the lame 
manner as the phlogifton, or cornbioed fire, has neither light, heat, nor fluidity, 
which are properties efiential to it, when it is in its ftate of aggregation. 

The acid obtained in diflillation with a naked Are from guyac and other 
'fimilar vegetables is ftill united, and even intimately,, with a confiderable por- 
tion of oil. This appears from its color, and particularly from its empyreu- 
matic fmell ; for this fmell cannot be contrat^ed by any thing but o}l ; befldes, 
ahe acid may be deprived of much of this empyrmmatic oil, by further ope* 
rations, and particularly by faturating it with alkalis, from which it may be 
-afterwards feparated by a fecond diflillation. In both chefe operations much 
of the oil is feparated, .and thus the acid is reflifled. 

This portion of empyreumatic cil is found to be well combined with the acid 
.after the firft diflillation ; for it no longer diflurbs its tranlparency, even 
when it is mixed with much wi^er*, becaulie the acid ferves as an intermediate 
fubflance to keep the oil and water fufpended or diflblved. 

This refUfleatioQ of empyreumatic vegetable acids has not been carried fo 
far by chetnifts as it might be. 

The oil obtained in this tUftiUatitHi is acrid and empyreumatic, it being one 
of thofe which are incapable of being diflilled but by a heat tinich fuperior to 
chat of boiling water, by which heat all oils are much altered, acquire a burnt 
and empyreumadc fmell, and allow much of their acid to efcape. dlrtr Oil. The 
oil of guyac is employe^ as all thofe equally acrid, to facilitate the exfoliation 
of carious bones. 

Laftly, the coal found in the retort is a perfect coal, when the diflillation has 
'been continued till, the retort has been red-hot ; otherwiie the refiduum would 
contain fome thick and half-burnt piU but it is contrary to the nature of coal 
to eonuun any oil. See Coal. 

cecLxa. co ] 

(t) Guhx^ Ctrinta Medulla Jhiidaf liquid calcareous or chalky fubflance, white 

Morga fi^Ada, Thofe names are given to a or alh*colored, found generally in mines and 
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CCCLXIII. GYPSUM. Gypfum is a foft, friable, ftony matter,, 
which does not ilrike fire with fieel. It is found in lar^e quantities in many 
parts of the earth, forming large mountains, and very extenfive chains of 
mountains and hills, as in tiie neighbourhood of Paris. 

Gypfum is always cryftallizcd, or regularly difpofed. In its cryfiallization it 
affe^s feveral different forms. The firft fornn fs that of large, tranfparenc, 
fhining, thin laminse applied to each other, fo exaftly, that they conftitute 
mafles as tranfparent as cryftal. Thefc are called by naturalifls, lapis fpeculatis^ 
from their large fhining furfaces, like thofc of mirrors. 

In the fecond place, a large quantity of gypfum is found cryftallized in 
ftri^, like threads applied longitudinally to each other. This is called ftriated 
gypfum. Laftly, a very large quantity of gypfum is found in fmall irregular 
cryftals, a gg lutinated to each other, forming confiderable mafles of femi-trant 
parent granulated Hones, commonly called gypfeous alahafter^ when they arc 
very white and pure, which gives them a more beautiful and perfeft femi- 
tranfparency. See Alabaster, (u) 

All thelc gypfums, although very different in external appearance, are per- 
feftly fimilar as to their chemical and cflcntial properties. 

When expofed to a vc^ moderate heat, they quickly lofe their tranfparency, 
and acquire an opake white color. They alfo become very friable by expofure 
to this heat, and the laminx of the lapis fpecularis feparate from each other. 

Gypfum in this ftate, mixed and kneaded with water, forms a kind of 
mortar, which foon hardens into a folid body. This property renders it very 
ufeful for buildings, in the conftruftion of which it is employed under the name 
o(plaJler. And, in fadt, nothing can be more convenient than a Hone which in its 
foft ftate is capable of receiving any form, which it afterwards preferves many 
years by its property of hardening. 

The properties above-mentioned are peculiar to gypfeous matters, and dif- 
tinguifh them from talcSy amiantbuSy asbejlus, with which they frequently have 
an external refemblance. 

Gypfum by other properties refembles calcareous earths. Thus, when it is 
calcined and put into water, a pellicle like the cream of lime is formed upon 
the furface of the water. This water makes the lyrup of violets green, as lime- 
water docs. Laftly, gypfum adls a little upon fulphur, and makes it a kind of 
earthy hepar of fulphur, as quicklime docs : but, neverthclefs, gypfeous and 
calcareous ftones ought not to be confounded together. 

Gypfum differs from calcareous earth in this, that it does not dhlblve and 
efieivcfcc with acids. Mr. Pott obfcrvcs, that vitriolic and nitrous acids being 
treated with gypfum, do not lofe their acidity i whereas thefe adds are eafily 

fubterranean places, where it drops and forms called alfo felmtesy ibmetimes laminated, and 
flal'dtftitical concretions. Thetp are alfo fometimes not. It is diftinguilhable from 
metallic guhrsy or liquid mafles, fometimes rhomboidal calcareous fpan by the general 
found in mines, containing metallic particles; properties of gypfeous earths, and by its 
and which, by dropping, form metallic fta- truncated anglies. Other gypfums sre found, 
ladlitical concretions. confifting of differently formed cryflals, as 

(o) Befides the gypfums abovcrmen- hexagonu paraUelipipedoiM and pyrunids. 
ticned, a rhomboidal gypfeous ftone is found, 
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neutralifcd by calcareous earth, with wluch they form neutral falts with earthy 
bafes. Mr. Beaume remarks, that gypfum may indeed be diflblved in lome 
meafurc by acids i but that the gypfum thus diflblved is afterwards fcparattvl 
by cryllallization, and is in the fame ftate as it was before that folution, without 
retaining any part of the acids. Befides, quicklime does not harden, as gy|d'um 
does, without addition of fand or cement. 

Thele diflerences are fuflicient to diflinguifli gypfeous from calcareous earths. 
But this diftinftion is further cftablUhed by experiments which have been lately 
made by chemifts to determine the nature of gypfum. 

Mr. Pott, in his Lithugeognofia, places gvpfum amongft the four principal 
kinds of earths, to which he refers all the others, and conlcquently diftinguilhes- 
it very accurately from the three other principal earths, and particularly from 
calcareous earth. He relates in that work many experiments made upon 
gypfum, to (hew its nature and properties. Gypfum, according to him, cannot 
be fufed without addition by the moft violent fire of furnaces. Some chemifls 
had affirmed that it was fuliblc by the heat of Iblar rays coilefted by mirrors. 
Mr. Pott did not repeat that experiment. 

I have expoied lapis fpcciilaris to the focus of a good burriing mirror and I 
remarked, that while the focus of rays fell upon its fUt I'urface, the lloue v/as 
only calcined, and not fufed but that when the focvis was applied to the fide 
of the ftone formed by the edges of the plates or laminae placed upon each 
other, this gypfum was immedi.uely fufed with a confiderable ebullition, (x) 

From Mr. Pott’s experiments we chiefly learn, that gypfum or gypfeouc 
alabalter, ("for that was the kind which he made the fubjedl of liis experiments) 
may be fulled and vitrified when mixed with argillaceous earths, to which it 
lerves as a flux, as calcareous earth does : but in this fufion with argillaceous 
earth, gypfum bobbles and fwells much more than pure calcareous earth docs. 

This fufion of clay^ procured by gypfum, as by calcareous earth, as well as 
the other properties common to gypfum and calcareous earth, are occafioned 
by the greateft part of the gypfum being really compofed of calcareous earth, 
which earth has been proved to be united in this compound with vitriolic acid. 
M r. Macquet, in his Memoir upon Quicklime and Plaftcr, printed amongft 
the Memoirs of the Aci^emy for the year 1747, mentions the vitriolic acid as 
one of the conftituent parts of gypfr.m. 

Mr. Pott, in his Lithogeognofia, fays, that Icveral Authors rank amongft 
gypfums a compofitibn refulting from the union of vitriolic acid with a calca- 
reous earth } and that they call this compound felenitic earthy or artificial 
gypfum. Although Mr. Pott found Ibme flight differences betwixt this com- 
pound and natural gypfum, yet the former had all the eflential properties of 
the latter. 

Mr. Macquer, treating of hard waters, in his Elements of Chemiftry, fays, 
that their hardnefs is occafioned by a gypfeous felenites which is diffulvcd in 

^jrlFromMr.D'Arcet’s Memoir upon the to a moderate fite not fuflicient to ftife it, 
EfleAsbf violent and long-continued Heat, mucb-ofitsvitriolicacid will be expelled, and 
we find that all gypfeous Hones and earths are part of it will be reduced to a calcareous earth, 
fufible by the fire of furnaces. This, how- as unfufible as chalk, or the other earths of 
ever, we m^ obferve concerning the full- that kind ; therefore, a violent heat fuddenly 
hllicy of gypmm, that if it be expofed long applied is neceflary to the fufion of gypfutn. 
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them. Laftly, Mr. Margraaf fays, that from gypfum tJiftilled with powder of 
charcoal he obtained a volatile fulphureous acid and true i'ulphur that having 
treated it with the alkali of tartar, by the dry and by the humiil way, he ob- 
tained from it a vitriolated tartar ; that the remaining earth was calcareous that 
gypfum is entirely foluble in water i and that it may be artificially compofed by 
laturating vitriolic acid with calcareous earth. Opufe. Cbem. 13 tiijf 

We may then confider, that gypfum has been demonftrated to be nothing 
elfe than calcareous earth faturated with vitriolic acid. It is a vitriolic fait wicn 
bafis of calcareous earth j that is, it is a true felenites. See Siu.enites 

From this account we may explain all the properties ofgyplum. Its want of 
hardnefs, its tranfparency, its cryftallization, its folubility in water, proceed 
from its faline charaftcr. It cannot be combined with any acid, becaufe it is 
naturally faturated with the vitriolic acid. It requires much water to diflblve it, 
which proceeds from its felenitic quality ; that is, from the great quantity of 
earth which it contains, and the intimacy with which this earth, is united with 
the vitriolic acid. I.ts calcination, by which the cohefion of its parts ar<; 
tieftroyed, is nothing elfe riian the fubllra(?.io,n of the water of its cryftallization. 
See CRysT.^i.LiZATioN. 

The properties of quicklime which gypfum acquires by calcination, ought 
alfo to be attributed either to the luperahundant calcareous earth which it may 
contain or rather to the fubftraftion of a portion of the vitriolic add, which is dil- 
engaged during the calcination, chiefly by touching fomc inflammable matters, 
with which this acid unites and forms fulphur. Laftly, the hardening of plaftcr, 
when calcined and mixed with water, may proceed from a mixture of thofe 
parts, which by calcination have become quicklime, with thofe other parts 
whiciv have not acquired that quality, and which ferve to the former as a cement, 
as Mr. Macquer conjeftures in the above quoted memoir {^See Quicklime): 
or elfe this hardening proceeds from the gypfum refuming the water of its cryl- 
tallization, and again cryftallizing precipitately and confufedly, as many chemifts 
think, and particularly Mr. Pott, who fays, “ As plafter mixed with water 
“ does not harden, but when it is left at reft, (for if it be ftirred too long, it 
“ will not become hard) we ought to conclude, that in this cafe a cryftalli- 
“ zation very I’uddenly happens, which conlcquently fuppofes a very divided 
** faline fubilance, uniformly diflufed through theplmer, as Stahl has obferved. 
“ This alfo is the reafon of the want of durability of plafter in the air j becaufe 
“ the air alters a;id attacks the faline fubftance which it contains.” 

Some chemifts and naturallfts have given to g)pfum the name of fpar, or 
•rather diftinguilh a kind of fpar by the appellation, gypfeous j becaufe this Ipar 
has the principal properties of gypfum. Set Spar. 
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CCCLXIV. T T A R D N E S S. Hardnels is a quality of certain bodies 
X i which confifts in an intimate union and ftrong adhefion 
of their integrant parts, which cannot therefore be eafily disjoined* 

We cannot precilely determine what difpofition of parts occafions the greateft 
hardnefs : but this probably depends on the perfeftion and extent of the contaft 
of thefe parts •, and this quality depends effentially upon their figure, which 
wc do not know. 

The hardeft bodies which we know are vitrifiable ftones j and amongft thefe, 
the hardeft are thofe which are the moft pure and homogeneous; that is, 
diamonds. 

Not any one of all known bodies is perfedlly hard. Perfeft hardnefs belongs 
undoubtedly to the primary, elementary, and conftituent parts of matter, which 
of all beings we know the leaft of. 

CCCLXV. HELLEBORE, (y) 

CCCLXVI. HEMATITES, (z) 


(y) HEtLEBOEE. Two ounces of the 
root of white hellebore yielded, with water, 
jiinc drams and a fcruplc of gummy extraft ; 
and the fame quantity of root yielded with 
fpirit of wine feven drams of refinous ex- 
tra£t. From fix ounces of the root of black 
hellebore^ fix drams and a fcruple were ex- 
traded by fpirit ; and from the fame quan- 
tity of root fix drams «and two grains v/ere 
cxlrafled by water, Borrichius relates, that 
the dillillcd water of the whole plant pofi- 
feiles eniecic and purgative qualities. 

(») Hematites, ox Bloodjione^ is a hard 
mineral fublUnce, r^ed, black, or purple; 


but the powder of which is always red ; 
fometimes of an intermediate figure, and 
fometimes fpherical, femi-fpherical, pyrami- 
dal, or cellular, that is, like a honey-comb r, 
confining of pyramids generally fmall, the 
apices of which appear, in a tranfverfe 
fedlion, in the center. It contains a large 
portion of iron. Forty pounds of this meta! 
have been extradled from a quintal of the 
fione. But the iron is obtained with fucli 
difficulty, and is of fo bad a quality, that this 
ore is not commonly fmelted. The great 
hardnefs of hematites renders it fit for bur* 
nifliing and polifhing metaU. 
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CCCLXVII. HEPAR. Ca) 

CCCLXVIIL HETEROGENEOUS, aaJ HOMOGE- 
NEOUS. Heterogeneous fignifies of different natures ; and homogeneous 
fign fies of the fame nature. 

CCCLXIX. HOPS. W 

CCC LXX. HYDROMEL. Hydroipcl is honey diluted in nearly 
an equal weight of water. When this liquor has not fermented, it is called 
Jmple bydroml ; and when it has undergone the fpintuous fermentation, it is 
called the vinous bydromeU dr mead. 

Honey, like all faccharine fubltances, vegetable or animal, is fufceptible of 
fermentation in general, and particularly of the Ipirituous fermentation. To 
induce this fermentation, nothing is neceflary but to dilute it fufficicntly in 
water, and to leave this liquor expoled to a convenient degree of heat. I'o 
make good vinous hydromel, or mead, the whiteft, purelt, and bcft-tailcd 
honey muft be chofen, and this muft be put into a kettle with more than its 
weight of water •, a part of this liquor mull be evaporated by boiling, and the 
liquor feummed, till its confluence is fuch, that a frelh egg (hall be fupported 
upon its furface without finking more than half its thicknefs into the liquor ; 
then the liquor is to be ftramed, and pjured through a funnel into a barrel ; 
this barrel, which ought to be nearly full, nvuil be expofed to a heat as equable 
as is pofliblc, from 20 to 27 or 28 degrees of Mr. Reaumur’s thermometer, 
taking care that the bung-hole be (lightly covered but not clofed. The phe- 
nomena of the fpirituous fermentation will appear in this liquor, and will fubfill 
during two or three months, according to the degree of heat ; after which they 
will dimintlh and ceafe. During this fermentation, the barrel muft be filled up 
occafionally with more of the fame kind of liquor of honey, feme of which ought 
to be kept apart on purpofe to replace the liquor which flows out of the barrel 
In froth. When the fermentation ccafes, and the liquor has become very vinous, 
the barrel is then to be put in a cellar and well clofed. A year afterwards the 
mead will Ik; fit to be put into bottles. 

The vinous hydromel or mead is an agreeable kind of wine j neverthdefs 
ir retains long a taftc of honey, which is unplcafing to feme perfons j but this 
tallc it is faid to lofe entirely by being kept a very long time. 

The fpirituous fermentation of honey, as allb that of fugar, and of the muft 
of vitiOus liquors, when it is very laccharine, is generally more difficultly eftefled, 
requires more heat, continues longer, than that of ordinary wines made from the 
juice of grapes j and thefe vinous liquors always preferve a faccharine tafte, which 
Ihews that a part only of them is become fpirituous. 1 lie caufe of this probably 
is, that they contain lefs acid, or that they contain an acid Icfs difengaged than 
the muft of ordinary wine. See Fermcktation and Wine. 

(a) Hi CAR. SeeLivtJt. nefs. They contain a fubtle odorons prin- 

(/') Hops arc ufually added to malt li- ciple, which promotes the vinous fermen- 
x^uurs, and ;:re faid to render thefo liquors tation. When infufed, or but flightly boiled 
lc!s apt to become four, lefs vifeid, and in wort, they encreafe its fpirituofity. Np«- 
inore wholefomc by their aromatic bitter- man. 
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CCCLXXI. HONEY. Hart^ fe > faecliarine feri« 
colledted by* bees from flowers. ^ ruuhtt^e tmd frepertits ^"Mip fee 
Sugar. 

CCCLXXII.' HORN o/- A N I M A L S. The horn of animals is 
e£ dte &me nan»e,M ifnuCM:lr» bimI is otibf diat mactsr eti^ged 

widi a *cft of w^tifr, :74<^ ^'lar||^r<]^tiaiidty and fuflicieofl[y 

eondeflibd fe hivte a firm and f&lSd^Orifil^djce. By dig«(Hng horn with water in 
Papin’s digefter, it may be entirely convettefl igtoJ^iJy, , ’ 

Horn is a pe^e6ily animalifed matter, and furmmes 'in dHlillation the fame 
principles as all airimal matters \ that is, at flrfl; a pure phlegm, witii a dcjgrec 
of heat not exceeding that of boiUng water; then a volatile alkaline fpirit, which 
become more and more penetrating and ftrong a fetid, )%ht, and thin oil ; a 
concrete volatile fait, which forms ramtficatiems upon the udes of the receiver » 
much air ; fetid oil, which becomes more and nrp'e black and chick ; and 
laftly, it leaves in the retort a conflderable quantity of almoft iocombuftible 
coal, from which, after its incineration, fcarcely any fixed alkali can be 
-obtained. ... 

Animal oil, and psrricularly that which is drawn firll in the diflillation of 
horn, is fulceptible of squiring great thinnefs and volatility by repeated diflil- 
lations, and is then c;4^ oil of Dippel. 6'e.; that artUit. 

1 he horns of fia»^ and of other animals of that kind, are the mofi proper 
to furnilh the animu oil t6 be reftified in the manner of Dipjpel •, becaufe they 
yield the largaft quantity. 'y*hrfc horns ailb dii^ from the horns of other 
animals in this, that they contain a lal^r quanri^ of the &me kind of eartii 
which is in bones ; hence they feem to pofleis an intermediate nature betwixt 
horns and bones. • 

CCCLXXIII. HORN (HART’S) CALCINED /s WHITE- 
NESS. The phlt^Wton of the coal of hart’s-horn, akhoug|i very difficultly 
combuftible, may, neverthelels be burnt with more eafe than the coal of other 
horns, and with nearly the fame facility as bones may. TWs co^, by being cal- 
cined .ajphg.continued and firong fire, is changed into a very white earth. 
«s£^^mr^'liorn c^cined to whitenefs. This earth is employed in medicine as 
an ab£l:^bent. . It |s given in dyfenceries and labor-pains which are fuppofed 
CO be caufed by sicrid and ill-digiefted matters. Hart*s«hovn caldned to wbite- 
nefr and levi^ted is the bafis m Sydenham’S vhiu deeoSioi^ which is com- 
monly pwfcnbed in thefe dtieaies* 

CCCLXXIV. HORN (HART’S) PREPARED PHI- 
LO S O P H 1 GAL L Y. This tiame is ^en to hatt’s-horn deprived by 
water of almofl; all Its gelatinous pint ; lb that it becomes brittle ; and when its 
outer is taken off, it is thus rendered very white, and is ap|dieabie to tlwi 
fameules as chat ivifidi b calcioed by fire. 

CCCLXXV. HORN-RLEND. (c) 

(t) ifoRN-BtBKo is a Idsck or gnwn in- reiflangnlar. It is generally fiiunil amongft 
bunted bole or cUy, confining of ioily pat- iron ores, and fometimes internlixed with 
tides, wlikh are diitin^ilhabie from thofe mica, forming a compaft ftone. 
of mica, by being Icfs ttuning, thicker, and 
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CCCLXXVL HORN STEIN, (d) 

CCCLXXVII. HYACINTH, (e) 

(rf) HoKKiTSt^* ffVkr^. TW* «»ou» Aon*, polvgooUr ’taocfe or Id* tranti 

name is given bv German authors to the parent, of aiydlowiflt red.color,- the ninthr 
fUiceous fione called in England cherta. 8tt in degree of hatdnefs from diamonds, an4 
Chektz. fufible by fire. 

(r) Hyacinth, or Jacinth, is a pre- 




I. 


CCCLXXVIII. T' A C I N T H. H Y A C I N T H. 

CCCLXXIX. J JALAP, (f). 

CCCLXXX. JAPONIC E A R T H Sf. (e), 

CCCUCXXI. -JASPER, (b), 

CCCLXXXIf. ICHTHYOCOLLA. Su ISINGLASvS, 
CCCLXXXlII. JELLY. From many vegetubfes, mucous fiifa- 
Rances capable of forming kinds of jelly are obtained^ bur thefc are more 
frequendy called mdlagts and gams. The name jetfy or gtktimmt matter is 
particularly applicable to the mucous fubftance obtained from animals. 

The bodies of moft animals feem to be chiefly composed of gelatinous 
matter. For if we boil in water, flefli, boties, membranes, tendons, nerves, 
horns, Ikin, in a woid, any of the fcvcral folid or Ibft parts which compofe 
animal bodies, and if* we evaporate fufliclently this water, the liquor by cooling 
will become a true jelly. If the evaporation be continued till the matter be 
dry, but with a heat incapable of decompofing this jelly, it forms at firft a glue, 
and afterwards a horny fubflance more or lefs tranfpatenr, hani and folid. 


^ jAtAr. From focteen'oences of root 
of jalap, fpirit of wtoe extraAed five ouncea, 
and four fcruplca of nfinous matter; and from 
Che refiduum, water eatraiRed two' ounces 
and a half pf gummy-tnatter. This toot is 
ot^erved to have a conTideiahlc power in pro* 
mhting the Ihirhuoua fermentation of Tweet 
sregetaole jaices, as of melaflea. MasMts. 

(g) jAPAN*tAii.Ttt» This name !% im> 
propedv giiten to a gUth-mfin, ohudhad by 
inQnflhth^ the juiea of decagon of the 
fruit of a certain nalm-ttec, which grows in 
cha^Eaft Indies* It la altuoft entirely foluhle, 
when pwiVt, hj' swuei’, or b^ fpidt of wine. 
Its tafte la M flrft ehtariai aha ityptic, and 
is afterwards SMieMbiyhii^. bfirnuk. The 
lodiaMa afe ikiu to eus dte Auit ot this tree 
into finall aieees, which they wrap in the 

X X a 


leaves of the maritime plant ietil, together 
with fume quiefctime, and to chew thefc 
balls, the tsitc and fmell of which they find 
to be very agreeable. 

( b ) Jaspsx is an opoka filiceous ftone, of 
various colois, white, greca, red, yellow, 
black, or variegated wltp ^ts orwith veins of 
diflercntcolors. It difibrtfrom flints and cberU^ 
in being opake, in being moiW cafily fuilble 
by fire, in^aving a granulated texture, and 
in* frequently compofmg large malTei, or 
rocks; whereas flints and ch«n» are generally 
in form of nodules or lumps. Fromrame jal- 
nm. Iron may be obtained. They are fuf- 
lit'iemly hard and conipadl tb receive and 
retain a finepoliib. 

When jaiprn are fpotted with fpecks of 
onyxes or agates, they arc called jaffonyxci. 

The 
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The blood, }ymi>h, fenitnal fluid animals are fcareely any thing but 

f iure gelacinotts m^ter. hffilk contains a large quantity of it. SeeCuBtsB. 
n a virord, almoflf all animal liquors, excepting the excrementitious, flich as 
Urine and inching but kinds cf «w;eryjeUies^ > 

. ..to. ' .itt a lwr >o£<4muiMl&^«;fh« 

£rue anithai IdBi^hce^ It honffitutes aHh^ eiitircly'^TB^jf '^’aiumais fit 
is that which liourllbes, repairs, and Reproduces chemi 'it is In’' the’ animal 
kingdom, Whit thucilage is in the vegetable kiingdofn^ fiom which tr ihems to 
be deidVed; and which It refembtes tn imany m iix |3lopertiesi. See Guars and? 
MuUivitots.' ■ ■■ ■ *■' ' '■ • ■ ' 

This matter in Its natural has Cutely anv flndl« or any add m* alkaline 
quality. - Its talle is fwect and fidnt. Wheh dilui^ with water,' aiid by the 
help of 'Other cirCumftanccs heceiri^ .' ^ Tcrineitti^bft^ ‘ Cafl 

ibon iritis deprived bf vitbl modohv bind of 

the animal to which it beltings* "^It' OCcallOns' fevei^ 

ably deranges aniiml'’eeOi^h)yr-;^t fbr^ 

mentation, as may be obfeRved In huflt^ th btt^ tuid 

then it'pafTes very Ooidcly'tb 'jjvr^pdHkdnbhv'^^ a 

veiy femliqoM fubftandei'' • ■' 

Whm it is very -lieOi, 'and ei|>bfed that 

of boiling' vRa^^y/'flothihgtijl^'s 
By iofihg tMs.j^pc^bdhdantv'bndt^'^le.bNiddineb' 
length acquil^' Of: 

fufi&ed hoo|f^aItdhtki0^tlian'^^ 
water, and refunw its fbim«'liquid gelatinous 
Keyerthelels, ibene |*id^nous.^atiers,fi>chia^ wh^e*Of«|^giii^^l^%hh b^ute 
liaitof the blodd whirls' nb« wbtery, 'ait'''io9|mlai^ 
ahdthefe, when bh<» 

Icaft mthom. great diBhiuWw'nd'F^I^ ma^j^ilSihe^ 

Acids and alkahs, the ^khtix‘;|>aitlieul^ a 
eafe. teftdts of tludh: .jixiQd^tslunS'- 

amined.''’ ' 'i u,-. 

9ily fiibftainiaes amWar to have iKi a^BO t* 
tan W wine dil&^e ^ .This " 

it w they, -CW^' '.takes, fril^ **''t**?.' ^ 
coagulatei’it. vlt then 
To-this fHOpef^ 

■ ./■■ Ut a. .* a? t»w 


probability 

ifti 

idle', princ 
whcut.i _ 
of baling w, ,y , 
ume, and iiwlim 

1 S' Obt|i*hi«i i-'the'n 

idkkii, iRnl h 
tb$dc, . follow iftf 
idiif quantity of foac 



',^v4 v’,' ' ■ 

k.'''eibeii^eNii';iiiw?^^ 'n- whan 



eit^rmbiMb ’ whk'hf’^eaEihsik'^' 


great 



li N F 


iit 

grrtt diCcultjr. From the «&«$ of t 3 ib ecol tti exeoMsng InaU qoiU)ric)« ol 
fixed «UcaU, sni a htdcr comoMn late m »9 geaeralty be obMim d. Fhcfe a tt 
exaftly the teme fiibftHicet whtcte ivmjC be iiotAUKd from all animal mattcerii. 
Ax many things are amnoa to jetty and to vegetable sHucila3c> /m the wetd 
NIneiitAoe. ^ * 

OXaulpCKIV. J E T.* (iOi 

axuaacy. i n o i o a it), 

CCCUOCXVl. INFI-AMMATION a/OILS ^NITROUS 
ACID. The vivid infiaoMtuUma occafioned by mixing, hi^jr concentrated 
niccousadd -with moft trite, is one of thole iter|irixiRg ftomawna, which excite 
the odniiration even of peapte the moft unioteUigetEC, and lead: converlftnc 
in iiMtters of eheonfity and cxperimeBtal friuloiQirh)'. No wonder, therefor^ 
that » has perttcutedy ondted the attention of chemdte. Glauber, Borrichius, 
Toujrncfbrt, I 1 ombtt|^ Rouviore, Dippel, HoffoMA, Geoffiroy, and Mr. 
RooeUe, have partacolatiy applied dteauelives to this matter. Tneie chenuCio 
have fiscceOivelp' femod foetie^ of infiamdng different trite, and have pobtelhed 
their proeeffea in thete wthring^s. 

BordcbhM, a DaflAQi chemift» had affirmed in the Copenhagen Tranfa&ions 
fiw the Year tdjri, oil of turpendne may be iaBamed by mixing it with 
nictKMW acid, mt a« in that time a hig^y eoiucentrated ouxous acid wat 
very ram, moft of ^ edieini^ who actempo^ to repeat this eiqperiment, dnl 
not facce^. ToUmtfort, ui the year 1700, inflamed by tbw method the oil 
of faflaflraa. Homfaeiw in the year lyot fays, in the Memoirs of the Academy, 
(hat hie inflamed ott or vurpepane by mixing it with nitrous acid) but he fay^ 


(j) JST, G^^geuh dwtmsm Mfnw, is a 
Mack bitvmen, rciembliag fine bi^ ebony 
wood, hard, light* coew>^> aa<f fluootb. 
It is very ioilaaiinable, and bums with a 
bitumiooua finell. By dififfiation It yidds, 
1. in acid Hquort a. a thin blaek oil) 3. 
a diitde ttaefi tdl. ByAbSHon it btdome* 
ele^cal, as amber does. Stt Bitvmxk. 

(d) itimoo teabhie fecute,ebtaiM Bom 
dw Amesicui {deal mf bf mean* of tmem- 
tation, in dte foltewuig manner. The 
herb is put into a yad and eoveted wbh water. 
In a few hours die IwttiW hefin* to Ihrmimt, 
lectuaes bet, throve iM a moth, and m-* 
e^nirea t Mue or vloterwW. ThelUiaor 
te (hm emjwted usm eamimr m 
a eoek iar«t«Rf itm the hohmi ef the fitft 
vat. Sfk theMMmdjret. the lienee >* m he 
contioeally and fliWfily amtsted ..mf 
and buSteei eiuMtvm % fi^hs, % Vbteh 
wetbM Bie blue ttdolrihtt matter te teiede to 
4 ihlto>Mk#dIier, ev^fl mhofed m mimt 
(rimidte%acits eaflitofliM^ Wh^ttee 
tmm 4 ia* »«*•» w* im 


Indigo may be almolb entirely eonfumed 
by fire. With waeear it may be formed into 
a psfte, diffuuble through more water ) but 
at laft the coloring matter fUbfides. By 
means of fixed slkninc felt it becomes per- 
manently diffiifible in water. Woo'en Huffs 
pKvioiifiy fteeped in warm water, being 
dipped in theaboveltquor, are dyed of a green 
eolor, which is inftantly, by expo- 

Saee to Mr, changed to a fine Mue. VoUtile 
alkaline Ipirita extrtA yelloWilb or browniih 
red tin^res, and Ipirlt of wine a reddifh 
tinAtire^ by digefttoh with indigo. Indigo 
ghrtt no ttikir to limownster, or to water 
acUhilewd with vitrielte) mtrous, or oiarine 
add*. The eoneentratoii Vitriolic acid unites 
with indigo into a fm^h pafis, tfoccialiy 
if the indigo be pteviooRy ground with pow- 
dered glala, or fand. By thu method, the 
indigO Is rendered ibluble id boiling water 
*at(«lig with Idle acid, fo es to pais through 
efiker. This Aleooo, when hot, le ot a 
bright fveen color, and, wtieneeld, b<^coi»es 
firown. The above eypenmeats are mcn- 
ttemgd by Dr. Xewis m a note to hti tranl- 
tetkmcNfZfpwten'* Works. 

Shavt 
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that the oil muift bp ' tlllck}' Rouviere, hi -the jrear 1706 , Hkfiaoied the emp 7 <> 

reumatic oil of ^^inrac ) and his experhneht was .much.'YaRsedro^^vbecWe it 

fucceeded ntofO eafiV than Jthe others, because this tnflamimtiiba is vtxy vividi 

and becaufe .k Is onteiided. bjr a fur{»’ii^K^ ckx^aEiRanoesi 

amiiift the dames arifes 3 black* chin, ^ngf body, of a 

which is, as um ihall lee, only the 

during the inflammation. This infl«nm>t3tm 

to,, and .was fikwh to Rudents ;4n cheeail^^4Ud)^:to»m 

lofephfi^iYill Ifoifaian, a Gopn^ 'cheaiRfly ar^i dheoaiR, 
havhtB made many co^eritnehts on: thn iifatter|s;(iiromrfi«dr^t'tlw.^^^ 
chat ^^iog nitrous acid; mixed wi^^oOi^htram^ Vb^to^'Sttki^^ 
inflnh^ly better for the inflammation < of oiR^ . and «arti^^ 
curfiemino, which had been abnoft Jw,. 

this fubjeft, and publiflied in the < year ^74^3’. 

periments, which '(hew^ii ■ ogs, 

of quickly -thickening and di^s^^fur^f^ilts- 

vide<l that Jthe' :acid ?be' Yaflk-iehtTyvocitO^tti&t^^^ -flltbld^biieinift 

difcovcred that even -/the vj^ireef -oils': -hstfl 

fat oiliy may alfi> be inflankd. r£ofko${mal^;d|tldir inflsbnmiidon 

method mentioned byoHoflman aJ^r<3eoi^^ iieic^igr.j^*bl*« to-fay, 

feme concentrated vitriolic acid m»ft be>,provi<^y*;?!i6i*ed 

acid, thefe lafl mentuiOedi of' att?.0^ tho lddf'i^ 

havereaTon to briieye tha0mreryod «fl^'%' ioflkn9ed.by;a.;:j^^ 

acid*!. : * ..- .■ .'■ ' , -'■ , ■;■■!■ - -.,y^'' ... 

Mr. Rbuelle further remarksj in . the ab<we )^ua^Meih<^»^ t^ 
more certainly produ(sed*\ki , alt' tHeflr: ^hpi ste iii 

poured On at intervals, \and.yri.rii;vit^B'.ai|4>he^|tdtli^ijiimt^lfi^ 
portions of acid, flrfls., pbdred..(Qi} had''^tWm<^M^hbcah»jl;r4nd’''dj^l^^ 

P.ammaficm of \oiU;:v,i3^;..^ttis ' is^.rios?, .e^^'-c^Otmed. 

The tbm.wing,(».rcomfl|u^es''' The i^p^pimadbq 

of:the.leverai.kio<||-Of ^ojl.■■ ;; ;>,J'..’'.' v' i-,.* .^-■4,^^'' 

. -AU' -eileactal-joilsi and'-xveflV-the-:/«eervdiyw|g.'®Hs,;-dnays-l^#«rfUii^ 
nkrpos sitid albije, proyided that the 

mSatic,.be\pf a convenient fee a*id,fl*rm,.''ithat"tfe.’rpi^!ii^?.iiwr(^;'be:.';f^ 
C0ocentra.cim, and that a .'^i^ient qn4ndty!cif 

-vefelonght-to .bo.rfttihctehdy wide^itmouihed^; , 

cerra)nr>v-'*ought.';to.:be'; ^ ..<|<ntOQhKretcdi'ffecv;^’''^|»^^^|^ ' 

'cxa<5bly an* ounce of pure wati^,' ^Ifaudlbe eapa’bk 
gros and nvo ^iiruples' of . this;4<^.> 

inflanimaeianlkint'edfhi^^.mv ' ’^h^' 

is to be tied to' one'.cpjtl'pf ■ a I^'thar , , ., 

..part of the mixture iijehWhti. 'geR^lh«^:th|tOWO:f!b^il^*:|)^ye^^ill|,''j|^ 
at a confiderable •fiUi^&aope.yioDnei^halif or 

Oi>ce. A confiderable ebmii'dOn4l.:hi^(^iied'.by'l|idl|toaid^i$i4^Cjfjtitik^^ 

The oil becomes' black, fbit^ aiid fometimes inflameslv 

.vdthin 


thc.di 
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wkbtn four or fir^fecotidsv poured uptiwthf^ffi^t svhich 

sppears jriiidceft anil ueirer fails iio:be: iudaiuerd. 

. The oils ofalmoodsj ’ai^^ havet)Qt'beeii;liirh{;rto 

itidatncd by .dbe i bisrousiiuii^ us 

Mr. Rpuello piwf^fes^ by of the coU'- 

■cent(»teci :4ui<^ 


,, 4**^ violent 

ebullition vthitb^o tbe'fMSBW#isid l^^«4um(ibiii>^ at its 



infifttnibatini^ 
;Tbp;'rt«jflaq«! 


fub- 
of 

■ued.-i.4H*.'.'; ; ■■ 

a^(i®[e:ibdii&i^iipn iftOrr^ certain. 


wli«liii;t}te^jMtfbiw;tus«f bcbl already '^en 
tbi«lceiMHct!i^dl.driK^''^}^^|^-i^.'idircRta'^ add; tnnced 

with. dephlegmatcdbil 

. tabe eonfideced' ss 

acid u|iob4tldt..thUd«cw^o^'iiiM^.46!ii^^ 

with OMdf .^V^idNMiob;'befiebp|n:fioni|^^ that 

mtg^'aridy'tliHiiNiyjfebffbb a bl p i ^ ^ bas'no 

aAion upon any kind df . cod* es^A when ib miKW QS|>odible. See 

The efi^ produced- by dt^^nddB^n ndilwi inay be explained 

If) the Jtdtoving tnanaafi^^^ T^ d<>^ bi)U^ipeooiit^^1^^ inftammsitions *, 

, wit^le6 

,«ila''d»d«^^®^, hilbierifebi 'wathooe'^m But 

p .tnaatnc/'any. of 


it.. fend(^4bQ ae^/.mcMH; 



Iwo iddfied.)^ 
oiiiiti 







pf-' b^-w:cs ,'that 

If^Vgontained in 
elixifixpiemly, 
Jmbi^iniiUiion 

^1 ' '"Hi 


T-'-w-a. bf"wi|^Ji'iWat;i^ 
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according to ' thift f'itature lof tbe ittamrs to be iniafe^ imd df jiiie{>tiitei{s}e3 
intenckd to'bb leaeixdl^B^ It k 3 »TmhcIeft piadHed |:[fion^vc^»al^ matters 
«nl}r, aod alnoft j^^ tbe predation of itmedim khicb^aik'alfe 'caltod 

v,h\.>.f ■?• , •': ■ ; ■■•!",’ . *''■ . s 

Aroikaiic <dbk‘miosi6MiERis vt^gembkidbatosateii^^ 

when clttir .Oddrifiawms principle is ito be pikleirved*' M which their virtue 
confifts; imd khkh isat tlw^fatae tinkt&^oktU^ m ix idifl^tedandibiftthy 
the heat of ebtdlitioa. To .fureferve' iftiU better theie vdaiale pilnciples, the 
fmaHefl: heat requifite for the extraaidn ought to be eaipki^)} and «h^ in- 
fufioik oug^t to be uakde m? coatna^fes treSelt, whabh inaijr be <wv5lly 

The piwcipks eid±adked fay infofiott ate diBt^nt according to ilie anen- 
ilrUum enipioy^. ' 

f ure water he hxpreghated wah the odteriitous fmacij^e, or i^ititm 

redor, with faiine, faponaceou^ enrai%itte^pm^ 'Spirk of 

wine dilfohres idw ipn^ the oBenttid tbefo mdhcQi ttkttm the 
ibafe of which k m^oHmf ito~iiltuve aii^ ^reateA part of the ia-> 

ponacomn extiu^ifivemaniei*; Thofe i|«fohoas trade by ipeac lofwiae are parti* 
euterfy -ckled ^^aSw^is, e^wdhitfy tb pharm^. Oib i£d^Hte #e i{}intus 
Te&xxcy Bpd tn^oiiyiniacien. ... Ackk and alkalis dhSyve die earthy fobfianeas of 
vegetahtes, and abnoftkd aheie^ikaHg- p t fa cqdfls-; diut^tliey di%ui(b them, alter 
thern, said change ^mdSdeMblykHek^^^^^ 'the ocMnftnnataoo. ■at!e 

dierefoik iiGe raheh ufied«tfor th«& txerandom. "Ste AataCYMSy Dkeco- 

TW>x, 'EdRrajtcTi^! ■ • . 

CCCLXXXVni. I K K. Ink is a liquor, geneeally klacfe, ^ifod for 
Writings l^eweiebdiedB foiorfoks tnre'oft^^ 

The bafo of blHcit ioicdstcn dofiifiaD^ gi^, and of mufod vitnohr<knownto 
dru^tdsbff theaMilr of^grden'iCD^^ biotii>wiiich>ai!e tmgeedNtOgrtha*, taid 
to them is adibd forae graa«inahie« ‘ S:im :6)ikdm^:rec^ good Hk : 

in fouflmo»!bf<canrai«ivraitt «r bbtrkEt apmi^-of dira^ giaUibe fofufed 
twcnxjr-bnir 3nura:^hora!boi]^4 aptthtO' im and 

wbeit thte gamiifi ididolwsd,^^ firtouiiicesailF gnien viktol^ whkdi >iiliU foen giveik 
tbe black W(k« aWfii^rais thra m ^forc^ha kaar^ytove. ’ 

Ga!lkraid:«^ib^pet^e adknoggnts k«w:iike pk^ kparacinig’ikm, when 
k is unh»d»feitlrr 11 ^ wite^^ axid« ornn^th at^ rkheriaeid^ and the pnecir 
xntiBce 'thcai:!dbrihiii ' m .'jbliiaak. ,3!fie "bhiakita& iof 'chd^/^keeii^ihrai^ 'osalcid 
%r.a"CikbPfb i|d«aMhy mcki^/'fooin'iike'wegea^^ 
fobtftaranfls;' -.i' S ->j ' • 

In the 'optmidon .hi- bklutiK'.ii^ .foidBdnagtiNilbsrib^^ ' 

tatkm'of ''kiii'wtW'iPnedib^ r.iditta!lM 'icx 

chemkU dayt^ii^^ikiniid' 

approatiui^ 'i6’'^li|p;^aaitt' tlwV:|da^|l'.‘^||i^^ 

blue, 

and^ dificrcnce proceeda^^n^^ dij^reni; tkbmVi ' W 

'''loatttrs 



matters with which the iron unites itfclf in thefe two cafes. The inflammable 
matter which unites with iron in the preparation of ink is in an oily (late j ami 
that in the preparation of Prufllan blue is not in that ftate. Sec Blue (PaosstAK). 
Accordingly the precipitate of iron in ink is eaflly folublc by all acids j but the 
precipitate of Prufllan blue is not. If a fufficient quantity of fpirit of nitre, or 
any other ftrong acid, be mixed Avich ink, its color will dilappear, and the 
blackeft ink will thus be rendered clear and traniparent as water. Its blacknefs; 
and opacity may be again reftored to it by adding to the ink thus dilcolored a 
fuflicient quantity of alkali to.faturate all the acid which had difibived the 
martial precipitate % by which means this precipitate refumes its former appear- 
ance. 'I'hus the black color of ink may be made to difappear and appear again 
as often as we plcafe, by mixing with it alternately fome acid and Ibme alaali : 
but this change of color cannot be produced upon the Prufllan blue. By adding 
any quantity of an acid to the water in which PriilTian blue is liilpendcd, its color, 
fo far from being altered, becomes only the more beautiful by tliat addition. 

The color of Prufllan blue may be indeed made to appear and difappear at 
pleafurc by one method : but this method is precifely the reverfe of that ufed 
to produce thofe effeds upon ink. By mixing much alkah with Prufllan blue, 
its color is deftroyed *, and by faturating this alkali with an acid, the color is 
reftored. This conftitutes a very fenftble difierence betwixt thofe two martial 
precipitates. 

Inlds of all colors may be made by ufing a ftrong decodion of the ingredients 
ufed for dying, mixed with a little alum and gum-arabic. For example, a ftrong 
decodion of brafil wood with as much ^lum as it can diflblve, and a little 
gum-arabic to give it body and fome confiftence, forms a beautiful red ink. 


(I) As the duration of records aijd other 
valuable writings depends«much on the good- 
iiefs of the inic employed. Dr, Lewis has 
thought this fubje<3: worthy of his attention. 
The chief itnpci ft^tion of common inks is, 
that they decay in time, and at laft the writ- 
ing becomes invifibJe, From experirncnis 
made by that author, he infers that the decay 
of inks is chiefly owing to a deficiency of 
galls j that the galls arc the molt perifliablc 
ingredient, the quantity of thefe, which 
gives the greatefl blacknefs at firit, (which 
is about equal parts with the vitriol) being 
infuflScient to maintain the color j that for a 
durable ink, the quantity of galls cannot be 
much leis than three times that ofihe vitriol ; 
that it cannot be much greater without Jei- 
fenihg the blacknefs of the inkj i^at by 
diminifhing the quanjtity of water, .the ink 
Was tendered blacker and mote durable^ 
that diflilled water, i^ih water* and hard 
fprtng had the faune e(Fe£):$ ; that 

white Wine produced adeeper black color than 
wsneri produced hy vinegar 

was deepet t^an that by^inp l that proof 


fpirit extracted only a reddifh-brovvn tinge ; 
that the laft mentioned tin^lurc funk into, 
and fpread upon, the paper ; and hence the im- 
propriety of adding fpirit of wine to ink, as is 
frequently directed, to prevent mouldinefs or 
freezing; that other aflringcnts, as oak baik, 
biftort, iloc-bark, were not fo efFcd^ual 
as galls, nor gave fo good a black, the color 
prc^uced by moft of thefe, excepting oak« 
bark, being grccnilh ^ that the juice of floes 
did not produce a black color with martial 
vitriol ; but that, ncverthclcfs^ the writing 
made with it became black, and was found 
to be more durable than common ink ; that 
inks made with faturated folurions of iron in 
nitrous, marine, acetous, acids, in tartar, or 
in lemon juice, were much inferior to the 
ink made with martial vitriol > that thecoloc; 
of ink was depraved by adding qj^icklime, 
which was done with an intention of def- 
troying any fuperabundant acid which might 
be fuppofed to be the caufe of the lofs of the 
color of ink 5 that thebeft methodof prevent- 
ing the^effedls of this Aipcrabundant acid is 
probably by adding pieces of iron to engage it; 
y and 
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CCCLXXXIX. INKS (S Y M P A 1' H F. T I C;. Chemiftry fur- 
niflit's many method? of making the inks called rympatlielic. Thefe inks arc 
coloriefs liquors, with which an inviiihJc writing is made, but which becomes 
very lenfible when pleaie, by ceitain trcatmciit appropriated to the particular 
kind of r)m’)patlK*ric ink employed. 

As ordinary ink is made black by a mi^aure of^ two liquors whicli are not, 
or luir very little colored, it may become a jymj^athetic ink by ievcral methods. 

Ir green vitriol he diiTolved in water, and a little acid be added, to prevent 
the vellowdfii martial precipitate, wbicii is always formed when there is not 
iuj'CM'abundant acid, with this foiution invifible charaders may be written, 
^vn^c^l may be rendered very black, by being moiftened witfi a ftrong infuficn 
ot galls. 

If ihe blacknefs of ordinary ink be deftroyed by a fufficient quantity of nitrous 
acid, the writing made by it will remain invifible, till it be moiftened by liquid 
fixt d alkali. 

(. haradters traced with the acid foiution of green vitriol above-mentioned will 
become of a fine blue color, if they be moiftened w^ith the phlogifiicated alkaline 
liquor ufed *m the preparation of Pruflian blue ; and charadlers traced with this 
lail mentioned liquor, which are abfolutely invifible, may be rendered of a fine 
blue color by being moiftened with a foiution of green vitriol. The theory of 
thefe inks may be lecn under the articles Ink, and Blue (Prussian), 

Pure vitriolic ticid, weakened by fo much water that it fliall not make too 
ftrong an impreflion upon paper, becomes a fympathctic ink, the characters 
v'ritten with which arc invifible •, but may be rendered fenfible by heating the 
paper on which they are traced. Thiscffedlis occafioned by the heat concentrat- 
ing^ the acid, and rendering it capable of burning and blackening the paper. But 


aru’ this corjciSliirc was confirmed by an 
i: i'.ncc the aiithi>rhau lizard, oF the great du- 
oF the coUir ofan ink in which pieces 

< F ijcn had been loiit; inirr-ired ; and lalily, 

t:. ^ deccclK/n of l<'';s\'ood uud infiCMci oF 

'A r, rv'iifihly improved boh lh.‘ beauty 
and of the bl.'I'J:, W.tlu.Ut 

.r to 'file cuihoi- ol-ierves, t.'at 

t!," of y/jp.i-.'iiaHc is not only uk* 

fob by Leeian.'; liic cr-If^ring maiter fuf- 
P'.in'cd in the ilvid, but aifo by pievcntlr-tg 
'ic ijJc Fiorn iyacad Ly w'hieh 'i 

;.r eater quanriv ot it ;s coileCted on Ccich 
dr'kc of ki." pen. v/hieh is fonic- 

L ro ■> at' .'j tvJ iul'^, vv.;S found to Lt much 
b {.j’* >' «d tii.m Jrunss, und to have tl'.e in- 
icncf or {.reventiiri the drvin;y cjt the 
i: : , i iie collar oF ink Found to l>e greatly 

0 :!:r.d, by keep nfi; the ink in vefiels niadc 

< F eopper, or of h ad, and probably of any 

1 vbev inctaJ, excepting iron, which the vi- 
ti.oiio a id can diflblve* The foregoing ex- 
pciiiriUits pniiit our Fv^r the beft proportions 
vf the ingicdicnts for ink j one part of gieen 


vitiiol, one part of* powdered logwood, and 
three parts of powdered galls. 'J'lic belt 
n'tcnfti uuiii appears to be vinegar t>r white 
w’inc, tho% for common ufc, water is fuffi- 
tivni. if the ini: be required to be of a l.ilj 
coloi, a qii.irr, or, at molt, three pints, of 
liquor may be allowed to three ounces of 
galls, and to one ounce of each of' the other 
two ingredients. Half an ounce of gum may 
be added to ca^h pint of the liquor. ^Fhe 
ingredients may be all put together at once 
in a convenient vclicl, and well ftiaken four 
or five times each day. In ten or twelve 
d vs the ink will be fit for ufe, though it 
will improve by remaining longeron the in- 
grediencs ; or it may be made more expedi- 
t^oufly, by adding the gum and vitriol to a 
decoiSboa of galls and logwood in the men - 
ftiuum. To the ink, after it has been fepa^ 
rated from the fccuicncics, fonio coarfe pow- 
der of galls, from which the fine duft has 
been fiftcd, together with one or two pieces 
of iron, may be added, by which its durabi- 
lity will be fecured. 


this 
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this ink is not convenient for ufe ; bccaufe the vitrI->Hc rdthoujvh weakened 

by water, always injures the paper, nrx\ at leni^th ir. 

Amongft the moll famous iymp.i’hefc ir»ks m.- ie w.'h ilu- folu'lon oi 

bifmutli in nitrous aei'-k I'he inviU'^^le chaiacUrs wiini^n eiih rlih; iiik may hs 
rendered lenfibly bl^uk without beinj^ moitieneu Ci J hur Ivy expoled 
to the contact (it pIilopifLoii leduccd iiit^ vupor'^ ; lK(.{uic ti .s y\ iv)o;’f.e»n rt'vivcs 
the earth of bifmui li, Vv’hich is partly caUincJ bv the acid, 1 even ap- 

plies itfelf, fuperabundanfly, to that nictauK: caith, wJiich it L.uiv kc r: lo mut h 
more, as it is in greater tjaantiry. 

The phlogiilic vapors exhaling from liver of iuiphur are the liviell t'';- i>ro- 
ducing this efie(5t upon the folution o! b-fmuth, I'he aurliori wli:) ibil dv- 
Jeribed this fympatheLic ink, requited that a iolution of the jioria of repuluw <>,’ 
antimony, or of a mixture of c[uickliinc and orpiment, fiiotiid be enq>Io}ed : :v * 
as the former of tliefe fubllances is an aiuiinoniated liver of Ibh'iiur, and as I'v* 
latter is an earthy liver of iiilphur, mixed with arlenic, \vc may pertvive tii;.: 
they produce their efiedts only as being livers of fulpiiur. 'i'hc ordin.ary liver ^;r 
fulphur is found to lucceed equally well. 

When therefore charadlers written with the fympathetie ink of bifmuth are 
required to appear, expofure to the vapors of liver ot fulphur is fii/f!cienc for 
that purpofe ; and theie vapors are faid to be capable of producing liivdr eftve. 
acrofs a quire of paper, or even a ftone-wall. This does not ap»x‘ar inqjoirib e, 
but it muft require a long time. We are certain, that the wdiite precipitate of 
bifmuth, nitrous cryftals of bifmuth, or of lead, although well covereti wiidi 
paper, become blackened on their furfaces by remaining in laboratories wheic 
phlogiftic vapors float, particularly the vapors of liver cf fulphur. 

Wc may eafily perceive that the v/riting made by this ink of bifinudi may be 
more readily made to appear by being moiftened with a folution of liver of 
fulphur. (m) • 

The moft modern fympiitlietic ink, and, at the fame time, one of the moii: 
curious, is that made with a folution of the rcgulus or calx of cobalt in aqua 
regia. The proccls of this ink has been publiflicd in the Memoirs of the Aca- 
demy of Sciences by Mr, 1 lellot. 

This procefs was very troublcfome; becaufe he directed that cobalt iLfdf fliould 
be employed, which muft be firft roafted; then diffolved in niirfAis a( id *, and, 
lafdy, to the folution feme fea fait muft be added j and allb becaule good cobak 
is very fcarcc. But this ink may be eafily made. For this purpofe, let tb(* 


(w) Inftvad of the folution of bifmuth in 
nitroua aciJ, a ibiudon of higar of lead in 
water may be employed for the fame pur- 
pofe ; and the writing made with this liquor 
IS rendered black by vapors of liver of ful- 
phiir, or Itill more effectually by the folu- 
tion of liver of fulphur in water. But as 
thelc chemical liquors may require more 
management than can be conveniently ap- 
plied, or perhaps comprehended by fome 
lovers, and other perfons engaged in myftc- 
rious correfpondencies Ovid, that admi- 
rable inftruftor, has recommended a more 
familiar and doincftic method of communi- 


cating tender fentiments without danger of 
difeovery from fathers or hufbands, T^his 
iTicthod confilts in writing with milk, whivn, 
by being held near a Rrc, is rendered vifible. 
The juice of lemons has alfo been ufed with 
great fuccefs, for the fame purpofes, and in 
the fame manner. 7'he color given to thefe 
two laft mentioned liquors proceeds from a 
beginning dccompofition of their oily aiul 
mucilaginous particles by means of iKai. 
Not only thefe liquors, but all the fym pa- 
thetic inks, mentioned by authors, may be 
rendered more or lefs vifible, by appiicat'oit 
of heat. 
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zafFre be taken which is commonly fold by druggifts, from which, by digeftion 
in aqua regia, may be extraftcd all that this acid is capable of diflblving : this 
foliiMe part of zaflTre is the calx of cobalt, which is ufcd for giving a blue ro!*»r 
to glafs. This i'okition is then to be diluted witii a link common water, to prt 
vent it from making too itrong an impredion upon paper. Charafters written 
with this diluted folulion are in vifiblc when cold» iiriil become of n fine greenifij- 
btue when heated*, and luivc this lingular property, that alter they have been 
naKlcred vifiblc by heat, tiicy again di» wiien expokd to cold, and may 

ihuy be made to appear and dilappear altern tud/, by alternate applications of 
lieat and cold : but care mufl be taken to heat the paper no more than is ju!l 
fufficient to make the writing appear; fur wdicn it is heated too much, the writing 
v/j11 n(;t aj 2 ;ain dila[)])ear by expofure to cold. 

This ink may be applied to the drawing of landJcapcs, in which tlie earth 
and trees deftiiute of verdure, being drawn wdth common ink, give a piorpe(i:t 
of winter ; and w'hich may be made to affumc the appearance ot fpring, by ex- 
pofure to a gentle heat, which covers the trees with leaves, and the earth v/irii 
grafs, by rendering vifiblc thofe parts of the landlcapes which are drawn with 
this fympaUietic ink. This idea has been executed upon fire-fcreens by an in- 
dufirious artifb {n) 

By reile^ling a little upon the p»ropcrties of chemical agents, and on the phe- 
nomena of many operations, we may [X'lreive that many new fympachetic inks 
with peculiar properties may be difeovered. 

CCCXC. 1 N S T R U M E N T S (CHEMICAL). The inftru- 
ments employed in cliemical operations are very numerous, and are deferibed 
under their fcveral articles. They are allb enumerated in a general manner 
under the article I^aboratory. 

CCCXCI. INTERMEDIUM, (7r INTERMEDIATE 
S U B S T A N C E. I'hofe fubllances are called inlvnnediale by means of 
which other fubfiances incapable ol- uniting together alone, may be united. Eor 
example, faline> acid, or alkaline Jubilances, by means of which oils are reduced 
TO a faponaccous flate, and arc thereby rendered mifcible with water, are the 
intermediate I’ublunces of this union of oil v;ith water; becaufe, without thefe 
falinc fubllances, oil and water cannot be united, or even well mixed. 

I'hofe matters are alfo caUid intermediate, which arc employed to difunitc 
others, which cannot be Ocherwife diJunited, In this fenk vitriolic acid is an 
intermediate fubftance, by which nitrous or marine acids may be feparated 
from any alk line l:ilt, with which i hey happen to be united. 

CCCXCII. 1 P K C A C O A N H A. { 0 ) 

CCCXk lJI. I R O N. Iron, called alfo Marsy is a metal of a white, livid, 
greyifti color. It is the liardett ot all metals, the moft elaftic, and, ex- 

(?.) We may obferve, that a folution of (<?) Tprcacoanha. From fixteen ounces 
fei-uiusof cobalt, or of zafTre, ii> fpirit of of good ipecacoauha, three ounces oF refi- 
i.lirc, acquires a reddifh color by application nous matter were extradlcd by means of 
of heat. Hence, foinc variety of color might fpirit of wine; and from the fame quantity, 
he given to the Liwirca])es propofed in the by means of water, five ounces of gummy 
text. Thus while the green folution of this matter were extracted, js'ettman^ 
fcmi-rnetal in aqua regia reprefented the 
leaves, the red folution might repiefent the 
fruits and Bowers. 


ceptiha: 
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ccpting platina, the moft difficult to be filled. This metal has, next to gold, 
the greateft tenacity of parts ; ah iron wire, tlie diameter of which is a itmii 
part of an inch, being capable of fuftaining 450 pounds, without being broken. 

Next to tin, iron is the lighteft of the metals, it lofes when immerfed in 
water betwixt a feventh and an eighth part of Its wciglit. A cubic foot ol 
forged iron weighs 580 pounds. 

Very pure iron is fufficicntly ductile to be drawn into wire as fine as liorfij- 
hair. Bur thelc properties of iron are fubject to vary much in their degree?, 
according to the diiTcrent kinds of iron. 1 his dificrence proceeds fioai a 
quantity, fumeriincs greater and at other tiipcs lels, of an earth contained in 
iron, whicii is unrnerullic, or at leail which is not metallifed, from the great 
difficulty of fufing peifctflly its ore. Orls of Iro\ and Smelting ^/Orls. 

Iron is the only known lubftanee which is attracted by magnets, and capable 
of becoming itfclf a magnet, fo as to attract other iron. By this property it 
may be difeovered in mixtures where by other mctiiods it could fcarccly be per- 
ceived, and may be even feparated, when it is only interpofed betwixt other 
bodies, and not adherent to them. It preferves this property, although it be 
allayed with fome other metals- Henkel fays, it) his Tyritologia, tliat iron 
allayed with two parts of copper is ftill magnetical. (p) 

Iron is a very dcftriKfliblc metal. Its furface is quickly converted by the 
combiricd aftion of air and water into a ruft or yellow calx, deprived of all its 
phlogifton. Th;s calx is only, an earth deprived of metallic properties, and 
which cannot re. over thtfe properties, without being again combined with its 
inflamiuable principle, 'fhe deftruftion of iron expofed to a moifl: air by rull, 
i’? univcTfally known. The rult of iron, and the other calxes of this metal, are 
tMlled fiiffrcn of Mars ^ crocus marlis S:c Saffron (j/'Mars. 

Water alone, v/hhout the hclpof iiir, leeins to be capable of acting upon iron 
in feme meai'urc, wirjiout depriving it indeed of itiy inftammablc principle : but 
It divides and confiderably attenuates it which feems to Ihew that this metal 
contains fome fdinc parts. See Ethioi»s Maktial. 

Iron is not fuiible by the heat of ordinary furnaces •, but it is eafily burnt 
and calcined, by which it is changed into an earthy matter more or Ids recliiifli 
cT bkickiih, called aftYingent faffron of Ma^s, Sec thai ^iverd, I'liis faffron oi 
Mars i.s notifing but the proper earth of iron deprived of the greateft part of 
its phlogifton by calcination. 

Iron heated as much as is poffible, that is, till it becomes of a fliining white 
col' r, and juil beginning to fufe, has the appearance of a combulliblc body, 
penetrated by a vivid and bright flame : and indeed the inflammable principle 
of this metal heated to that point, really burns in a fenlible manner. A 
number ot vivid and fhining fparks flioot out from it, and burn with a kiijd 
of decrepitation. I have expofed iron to the focus of a large burnirig 
glafs, where it quickly fuled and boiled, and emitted an ardent fume, il.c 

iP) ^ greatly fmallcr proportion of iron covered with fpots like ruft; which cirruin- 
in an allay of copper with that metal, retains ftance induces a fuTpicion that his iron 
its magnetical quality. Gdicrt affirnns, that have been injured by fulphur, 1‘onit: of 'j 
the magnetical quality of iroii is deltroyed is frequently retained by regulus of anii- 
by allaying it with regulus of antimony, mony. 

He obferves, that the furfacc of his allay was 

!oav/ 
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p irrof vvli’a ^ a true rlame. At length it was changed into a blackifti 
•v' Ml'. I iccria. 1 he fparks iiriick from iron by flmts are nothing but bits 
f ’. by vicjJent colliO)n, and when collcfled ii|)on paper, and viewed 

r.Kcms o/a microihope, appear to be like fcoria of iron, or flag. (j). 

.\ii the aeids dilTolve iioii, and in their IbluLions exhibit particular phe- 
iiomvna. 

ItTiilngs of iron be put into a matrafs, and a fufRcient quantity of vitriolic 
i!(id added to diUblvc it, the folucion will be made with heat and cffervercence. 

lic vitriolic acid, when ii dilTblvcs tlic iron in rliis manner, takes from 
it much of its irinamniablc principle; for the vapors which exhale from this 
iblution have not only a ftrong ImcII of volatile fulpliurcons acid, but they 
are lo impregnated with phlopiflon, that they are very inllamrnable. An 
experiment may be made to render this truth ienlible by fight. Let the mouth 
of the niairafs be ftopt by a finger during thirty or forty ficonds, and a lightetl 
candle be brought very near the mouth when it is to be unlloppeJ *, a flame w‘d! 
(lien inimeciiatcly appear within the matrafs, and at the fame time a llrcmg ox- 
plofion will happen. 1 his cxjalafion v/oiild break the inairals, if the qwianrity 
of filings o' mon was confiderabl?, f)*' indaiue eig,ht or nine ounces, ami i; 
ili(' neck of the matrafi was Uralphr. 'i Ifi'* inllamuiaiion and tins cxploiiua 
nir'Y be frequently repeated, wlivan the Icdution is made with fome activity 
and if the matrais be left tinftopt rdter the explofion, and the vapor be kindled, 
it continues to burn at the mouth of this vcfTcl with a blue tranquil flame, 
while the folutiun continues. Air (Imxaiu.e JNFi.AMMAiiLE), and Lamps. 

From the I'olution of iron by vitriolic acid, a vitriclic fait with metallic bafis 
is formed, wliich by evaporation and cooling is coagulated into green rhomboi- 
dal cryilal:.. Th:.^ laic is called martial 'VhViol^ green vitriol^ ox green copperas, 
bee its properties at the article VrrRioi. (Martial). 

Is’itious acid difiblvcs iron moil: rd.Uvely and violently. This acid cannot 
iV'.ncely be iatuiatcd with iron ; becaule when it has diflblvcd a large. quantity 
oi iron, and feems to be ib faturaLeJ.^ that feme of the metal is depofited under 

(y) iuu’i i? a coinbijfiiblc lublfjnce, as 
appear' ti die prcjt w afit: or loi's of quan- 
tiiv obf-iV.n.bj in iiCMi expof-’d to a rcti, but 
flpcciiill V lo ;• white h(r. t. "J'iiis combuition 
is maintan’jvjJ and excited, like that of all 
other conibuffibic fubfhiiKCS, by < orita<^t of 
an'. Dr. Hoi'k. f that having he ited a h. r 
of iron lo that degree culled white hear, he 
placed it upoii an anei), and blowed air upon 
it by nuaws of bellows, by which it burnt 
brighter . -n hoUi.r. 'fhe fparks produced 
by the c* idion ot fleel with flint, appear to 
be eb hular particles of iron which have been 
fiiirj, and iinpcrfcdtly fcorifieJ or vitriiitd. 

'1 jty arc kir^dled by the beat produced 
by the collifion ; but their vivid light, and 
rficir fufion or vitrification, are the clfcdfs 
45f a contbuftion continued in thefe pai tides 


during their paflage through the air; and thefc 
cficcls arc fo great in fo fhort a time, be- 
c. uic the qiiantny of furfacc of thefe minute 
particles o]‘ iron, and confetiuendy the quan- 
tify of air applied to excite the combuftion, 
is fo great in proportion to the quautity of 
matter. Thi« opinion, that the ignition, 
light, and of the fparks are occafloned 

by the hear, excited by the combuftion of their 
own inflammable matter, and not merely 
by the heat communicated by the colliliori^ 
is confirmed by an experiment made and 
rJateJ by Mr. Haw'^kfbcc ; from which we 
find that ihefe fparks ftruck by collifion are 
not viflble, that is, they arc not ignited, and 
do not deflagrate, in an exhauited receiver ; 
the air being nccell'ary to maintain and excite 
their deflagration and combuilton. 


form 
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form of martial faffron ; if more iron be then added, it will be dillblved, while 
ibme of that whic h w^as before diflblved will be precipitated. 

The caufe of this phenomenon is, that the nitrous acid takes fiom thi^ iron 
much of its piilogifton during the folution, and alio that iron has lb much 
lefs adhdion to nitrous acid, as it ’s more deprived of phlogifton. 1 his being 
cftablilhcd, wc may perceive, that when iron containing its due quantity of 
phlogifton is added to nitrous acid faturated with a half dephlogillicated iron, 
this acid, greedy of the inllammabJe principle, quits the latter metal, and dilfolves 
the fornier. 

Tin' vapors of nitrous acid which difiTolves iron are always very red, of a naulcous 
fnielh moic dilagreeable, and apparently more volatile, than thofe of the uneo-r,- 
bined acid. This obfervation may be applied to all foltnions with nitrous acid 
oi' tliofe metallic fubftances, which.^rc capable of lofing tJicir inflammable princi- 
})]e. '1 hefe qualities of nitroua acid proceed from tlie iiqKTabundauc quantity of 
jihloghlon . which it imbibes in every foinric>n, Experiments miglru be made 
to try whetlter the vapors which exhale from this folution, and in m fokitions 
of levcral other metallic fubftances abounding in phI ;gillon, are infiammabie, 
like thofe which exhale from a folution of iron in vitriolic m id. Cut thefr ex- 
periments onglit to be made cautioufly, left explofions iltould happen. 

Murine acid ahb diflblvcs iron wirh cafe, and eve n with a^iliviry j but it 
does not rake from the metal its inflammable principle fo efBcaciouftv av 
nitrous acid does, and even as vitriolic acid, although it docs produce fume 
cliangc upon it in this refpedt. A great chemift affirms, tliai nxiiinc acid 
treated with iron acquires the propertks of nitrous acid. 0*) 

Aqua regia diffolves iron with much impetuofiry, and prelents ph.enojuer.t 
partaking c.i tiiofe of the Iblutions of this metal in the nirrous ana :n the iiuitu.-s 
acids fepaiately. 

IrfJH forms with th^: nitrous and mnilne acids, feparaiely or conjo'inily, falls 
w’ith metallic bafts, of a dellquefcent nature. 

When lolut'ons of iron with any of the mineral acids a-'c made witli mucii 
fera'rabundant acid, their color is m^^rc (u; ftis giCMi, nud the) remain ^ lear 
wmhv)ut making any dcpofition : but when the acid is ihun ',ied wiiii metal, the 
color of the folution is more or Icfs yellow <;r reddii}], a?rd a ciMairi quantity 
of yellow ferruginous earth callctl cctre or h'f'ion fj Mtn’s \h d; pofiteci. 'I n.: a* 
cl'ftercnces proceed from this caufe, that lequ.rcs Jb n iith nn.re acid rr.* 
k«:ep n diflblved, ii'> is more deprived of its phlogifton. 

i.a\ftly, when folut;;>ns of iron, not too acid., and p.u-ilcul.irly wlien diliiiad 
with Vv'iUer, are heated, thev become turbieft and imme^iiritriy depofre a quantify 
of cchre, which they would not liavc depofited but in a long time, ii tlicy had 
not been Jieaced. 

Ck'hrcs, or faffrons of Mars, which arc depoflted frt. rn folurions of iion, are not 
fo ioluble as iron : they icquirc a much grrarer quantity (jf acid, or carmo:. bv 
agahi diflblved, particularly by nitrous acid, but by peculiar mani^gvin- mt. 

Vegetable acids aifo diftblve iron, \l br .scid of t.urar iorms witii ild' 
metal a fort of vegetable metaihe iidr, orof iblublc tartar, vvhiciii duihiu. i' 

k?) This great chcinift io St'iliJ* 'i'.'iv iiacnt ins r? ■ bc' n coaiji ai: I i y . ’ 'r 
chendils. 
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cent; and is called Tincture CTartariset)) of Mars; which fee. Martial 
i)v vulnerary brills are made by mixing acid ot tartar with filings of iron ; which 
l)cing diflblved in water furnifli a true folubJe martial tartar, or tartarifed 
rinO:turc of Mars. See Balls (Martial^. 

Iron, like other metals, diffolved in any acid, may be precipitated by ablbr- 
bent earths and alkaline fairs. But this metal, like all others, prefents, when 
precipitated by fixed alkalis, different phenomena, According to the particular 
ilatc of the alkali. 

If the alkali employed to precipitate iron is as much dephlogifticated as 
it can be, the ferruginous precipitate is of the color of ruft. If this alkali 
contains any iuperabundant phlogillon, a part of this phloglfton will be tranf- 
ferred to the iron during its precipitation, and will give it an olive color, 
more or Id's deep. This precipitate may be eafily and inflanraneoufiy re- 
diflblved by pouring upon it a quantity of acid fufficient to lafuratc the all:ali, 
and to diffolve the precipitate. "Ihis precipitate, when dried with proper pre- 
caution, (fee Ethiops Mineral) forms an excellent i'aflVon of Mars for the nle 
of medicine. Laftly, if an alkali much impregnated, or fhll better, if faturated 
with phlogiil jn, be added, the prccipitau' will be of a blue color, and will form 
what is called Pruffian blue. Sec Blue (I'kussian). 

Alkalis art upon iron as upon all other metals, and are even capable of dif 
folving it pcrfertly, when they can feize it lufficiently divided, as Stahl has dil- 
covered. For this purpofe a folution of iron by nitrous acid is to be poured 
into good liquid alkali. Immediately afterwards a red precipitate appears, 
which, upon agitating the alkaline liquor, inftantly dilfblves, and communicates 
to the liquor its color. By this method a confidcrable quantity of iron may 
be diffolved by an alkali. When this folution contains much iron, it is called 
^nnrtial alkaline tinthive of Stahl. I'his operation cannot fucceed but in certain 
tircumflances. TJiefe circumftances will be mentioned under the article Tinc- 
TURE (Martial Alkaline) ofSTAiu.. 

When this tii\rture is well iiiipregnatcd with iron, a part of the metal is 
dcpojittd in form of a very fine yeUow brick colored fafVron of Mars ; and at 
the lame lime the tinfture lofes much of its color. All the iron may be quickly 
ibparared from it under the fame form, by fattirating this alkali with any acid. 
This Icirup^inous prccij>irate is called Stahrs faffrov of Mars. It is rendered 
fuflicicntly lolublc in acids by the phlogifton transferred to it from the alkali. See 
Saffron of Mars. 

Iron precipitates metals diflblvcd in acids; and tlicfe precipitates have their 
inctallic form .md brilliancy, as aii metallic precipitates, which have been 
fcparaied from the acids of their folutions by other metals, have. But iron may 
be fcpaiatcci from acids by zinc, and by forne other fubftances. See Preci- 
riTATiov ^7?;^ Precipitate. All vegetable aftringent fubftanccs, as galls, 
pometi;r;;ii;ite rind, &c. form inks, or black precipitates, with any Iblutions 
of iu>n, to Ink. 

Iron has a greater affinity than any other metal with fulphur : hence it may 
he employed to feparate moil metals from fulphur, by fufion ; and fulphur thus 
united with iron, confiderably augments its fufibility. See Essays ^Ores, and 
Kegulus (Marti ai,) /?/ Antimony. 
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If a bar of iron be heated till it becomes white, and a roll of fulphur be 
applied to one of its extremities thus heated, the fulphur, uniting with the 
iron, makes it fufe fo as to run down in red-hot drops. Tliis experiment ought 
to be made over an earthen pan filled with water, to receive the melted iron 
and fulphur, while they flow down copioufly, that tliey may be extinguifhed 
as fall: as they fall down, and that their dilBpation may be prevented. In the 
earthen pan, after this operation, are found lome parts of pure fulphur, which 
had melted without being combined with iron, and which are ibftened (fee 
Sulphur) •, and other pieces compofed of iron combined with fulphur, and 
which had been fufed together. Thefe latter pieces are brittle. They are iron 
artificially mineralifed, or brought into a pyritous Hate by fulphur. See 
Pyrites. 

Sulphur and iron aft fo ftrongly upon each other, that they can mutually 
diflblve each other even in the humid way. If five or fix pounds of filings of 
iron be mixed with as much powdered fulphur, and the mixture be moiftened 
with a fufficient quantity of water to form a pafte, this mixture will in a certain 
time fwell, become hot, melt, emit vapors, and even take fire. This is .m 
experiment of Mr. Lemery the elder. The refidyum of tliis operation fur- 
niflves martial vitriol, which has been produced by a tranfpofition of acid from 
the fulphur to the iron. Here the fame things happen as in the decompofition, 
efiervefccnce, and inflammation of ferruginous pyrites. This union of the 
acid of vitriol with iron, and the formation of martial vitriol, may be much 
accelerated by heating and burning the fulphur, immediately after the mixture. 

Pyrites, Smelting Ores, Vitriol. 

As the phlogifton of iron is copious, and not much engaged, the filings of 
this metal when heated are capable of detonating with nitre, vividly and 
brifkly. Hence they are faid to be ufed by the Chinele in their fire-works. 

After this detonation, iron is reduced to a rcddilli calx, called Zwelfer*s Saffron 
cf Mars. See Saffron of Mars. 

In whatever manner iron be treated and calcined, the calxes, the ochres, the 
rufls, and the precipitates of this metal, are always colored ; and the colors of 
ferruginous earth* in thefe different ftaies, are from the yellow pale of ruft to 
a red brown or hlackiih brown. Hence we arc induced to believe that martial 
earth is never entirely deprived of phlogifton. This is alfo probably the caufc 
that all thefe preparations of iron are cafily fufeeptible of reluming phlogifton, 
and even in the humid way i for generally metallic calxes refume phlogifton 
lb much more eafily, as they have been lefs perfeftly deprived of it. 

Thefe colors retained by calxes of iron render them fit to be ufed in painting, 
not.only with oil, but alfo to tinge glafs. Hence they are fuccefsfully employed 
for coloring glafles, or artificial precious ftones, and for painting different 
Ifaades of red upon potte^, enamel, and porcelain. 

Iron may be allayed;,with all metals excepting lead and mercury, with which 
it has not yet bera rendered capable of uniting. See Allay and Tinning. 

Laftly, one of the. moft interefting properties of iron is, that it is capable 
of.betqgqombin^d either by fufion or by cementation 'with a more abundant quan- 
tity of phlogifton f of being converted thereby into a more perfeft iron called 
which is capable of acquiring by fudden cooling or tempering a very 

Z z great. 
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great hardnefs, which rcndcr^j it very iifcru! t ji* lefs neceil;;ry [jarjjol'v.s. 

See Steel. 

The affinities of iron are, according to Mr, (JcolTroy’s table, in the 
order; Regulus of antimony, fiver, ro]^i:*er, and lead. Tlicic three lall arc 
placed lb as to mark an equal iJcgree of anini-.y wnh iron. But we mud: oblervc, 
that lead ought not to have been placed there, bcea'.iff it has no afhi)iiy with iron : 
but as iron united vvitl; filvcr may be inlhuid;' Icparjied from the liiver by 
addition oi’ lead, whiv Ii unite.s v/ich tlic (ilvcr, and (ibiigc:, the iron to iloat 
tqKjn the furtrcc oi: r‘ n new mixture ; Mr. (icohroy leems to lu.ve meant i j 
liave ffiewn this effici ii; this column of Ids table of alTnicies, which however 
is nor' very accuiare ; t^-.r tiiis experimenr only flicws, that fiver quits iron to 
unite with lead. Mr. C<.lleid.s table of folutions gives for t,he adinaies of iron, 
gold, filver, and ca>p[)er. L.tad and mercury might be placed at the bottom 
of the column, where lubi'Uinccs are mentioned whicli cannot be united with 
that wliich is placed at the head of the column, (s) 

1 he Lifcs of iron are fo well knov;n, and lb nuinerous, that they need not be 
cnumeratetl. We (ball only obferve, that no metai is lb ufeful. It is, as it wcie, 
the foul of t.he arts, and is necefiaryfor the evidence of them all. 

This tretal furnifhes nllb very elHcaciou'. remedies, the virtues- of which s^re 
well elUblilhed by praclice* I'his isalrnod tlie only uieuil which is not virulent. 
It m,iy be taken internally in fubftance, provided it be well divided in form 
of calx or laffron, or even when united with ibrne acid, and in a Jaline form^ 
without any danger. It never produces any bad effect, w'hen applied in luit- 
able quantify and circumftances. 

The great medicinal virtue of iron is caufed by its tonic and ftrengthening 
qualities. It produces a flight and gentle irritation of the fibres, the cflcil of 
which is, to conftringe the fenfiblc organic parts upon which it adb, and to 
eucreafe their force and claflicity, , 

Iron particularly a£ts upon the fibres, and the vefTels of the floniach and 
inteflincs : hence it produces excellent efleef^ in all difeafes which proceed from 
Uxify and inactivity of the uigeftive organs; j'uch are crudities, bad digeflions 
accompanied with diarrhea, flatulencies, fl&talent colics, &c. and in difealcs 
which proceed from the former, as megrims, many hyfterical, hypochondriacal,, 
and melancholic alledUons, intermittent fevers, tertians and quartans, &cc. 

Iron has alfb been always confide red, and adminiftered by the befl: praftirioners 
as a refblvffig and aperitive remedy. Stahl, however, and Icveral other good phy- 
sicians and modern chemifts,. acknowledge no other but the tonic and ftrengthen- 
ing qualities ov iron, if rheir opinion be weilfbundec, the cafes in which iron has 
produced a refolving and aperitive effeft, are fuch where the obflrudions, and 
the defed:'( f lecretions a:.d excretions, have proceeded from weaknefs and rc^ 

(j) Iron like other metals is faid to confift year to the air, he had obtained a hard matter 
of taith, phlogifton, and a metallic or mer* which ftuck to the neck of the vcflel, and 
cnrial principle, Teichmeyer relates an cx- along with it feme mercury, 
nrriment by which the exiftence of the irtcr- Concerning the fmelting of iron ons^ and 
turiai principle is pretended to be proved. He the other parts of Metallurgical Hijfofy 
fays, that by diftilling iron filings, which had of Iron^ fee Sm£LT1NG of Or£s of Iron i 
been expofed during a year to the air, then unci ST££t. 

Uiturated, and afterwards expofed another 
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laxation of the fibres and of the veflcls, rather than from a crafiltude of 
humors j as in the chlorofia# in fome kinds of jaundice, and in other dileafes o^‘ 
the fame fort. 

The excrements of perfons ufing martial remedies are Wackifh, or even blaci:, 
which proceeds from a mixture of this metal dilfolved witij the alip;cnts. TJii ; 
proves, that if iron penetrates farther tJian the primx' vire, it mud be in \cry 
Imall quantity, fince the greateft pare of it is ejected witJi the excrenienis. 

As the principal effect of iron is to change the tone, the tenfon, ami the 
fpring of the iblid parts of the body, this elfeil cannot be contii ‘n^ithoiir. 
a continuance of the martial remedy for fofne confiderable time ^ otherwiie 
only a tranfient relief would be given^ and the difeafe would foon recur. 

CCCXCIV. I S I N G L A S S. (/) 

CCCXCV. JUICES (?/ P E A N T S. The juices of fcv-'ci al plants 
are cxpreflTed to obtain their efiential ialts, and tor levend medicinal purpolcs, 
with intention either to be ufed without further preparation, or to be made into 
fyrups and extrafts. - 

The general method of extracting thefe juices is by pju:;f^ng the plant in 
a marble mortar, and then by putting it into a prels' Thus is obtained a muddy 
and green liquor, which generally requires to be clarified, as we fnall loon obferve. 

The juices of all plants are not extradited with equal eafe. Some pianos even 
when frelh contain fo little juice, that water mull be added while they art 
pounded, otherwife fcarcelv any juice would be obtained by exprelfion. Other 
plants which contain a confidcrable quantity of juii’te, furnifii by expreflion but a 
imall quantity of it, becaufe they contain alfo much inuciiage, which renders 
the Juice fo vifeid that it cannot flow. Water muft allb be added to thefe 
plants to obtain their juice. 

The juices thus obtained from vegetables by a mechanical method are not, 
properly fpcaking, one of their principles, but rather a colleftion of all the proxi- 
mate principles of plants which arc foluble in water ; fuch as the faponaccous 
extractive matter, the mucilage, the odoriferous principle, all the faline and 
faccharine fubftances j all which arc dillblvcd in the water of the vegetation of 
the plants. Befidcs all thefe matters, the juice contains fome part of the re- 
finous fubftance, and the green coloring matter, wdiich in almoft all vegetables 
AS of a rcfinous nature Thefe two latter fubftances, no;: being folubic in 
water, arc only interpofed between the parts of the other principles which arc 
dilfolved in the juice, and confequently difturb its tranfparency* They never- 
theJefs adhere together in a certain degree, and fo flrongly in moll juices, that 
they cannot be fcparated by filtration alone. 


(t) Isinglass is a glue prepared by boil- 
'ing the ikin, tail, fins, ftomach, inteftines, 
and bladder of a cerUin large fifli frequent 
in the Ruffian feas and large rivers. It is 
totally foluble in water, but not at all in 
refiificd fpirit of wine. From eight ounces 
of ilinglais were obtained, by diftiilation, 
four ounces and two drains of urinous fpirit, 
half an ounce of concrete volatile fait, an 
ounce and a half of empyrcumatic oil, half 
41 fcruple of fixed fak, and nine drams of 

Z z 


earth. Ifin^lafs is employed as a glue for 
many purpofes, imd for fining wines. Neuf/2an. 

(u) I'he coloring fubftance of vegetables 
docs not fecin to be a reftnous or gummy 
matter, but only to adhere accidentally to the 
refxnobs or gummy matters of plants ; for 
when it has been feparated from thefe fo as to 
form with earth of allum the precipitates called 
it is not folubic either by water oi 
by fpirit of wine. Srr Oy£1ng« 
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When therefore thefe juices arc to be clarified, fotne previous preparations 
mud be ufed by which the filtration may be facilitated. Juices which are acid, 
and not very mucilaginous, arc fpontaneoufly clarified by reft: and gentle heat. 
The juices of mod antifcorbutic plants abounding in faline volatile principles, 
njay be difpofed to filtration merely by immerfion in boiling water ; and as they 
may be contained in clofcd bottles while they arc tftus heated in a witter-bath, 
their faline volatile part, in which their medicinal qualities chiefly confift, may 
thus be preferved. Fermentation is allb an cficdlual method of clarifying juices 
which are fufceptible of it; for all liquors which have fermented, clarity fpon- 
taneoufly after fermentation. Rut this method is not ufed to clarify juices, be- 
caufe many of them are fufceptible of only an imperfeft fermentation, and be- 
caufe the qualities of moft of them are injured by that procefs. 

The method of clarification moft generally ufed, and indifpenfably neceffary 
for thofe juices which contain much mucilage, is by boiling with the white of 
an egg. 'I'his matter, which has the property of coagulating in boiling witer, 
and of uniting with mucilage, docs accordingly, when added to the juice of 
plants, unite with and coagulate their mucilage, and leparates it from the 
juice in form of feum, together with the greateft part of the refinous and earthy 
matters which difturb its tranfparency. And as any of thefe refinous matters 
which may remain in the liquor, after this boiling with the whites of eggs, are 
no longer retained by the mucilage, they may eafiily be feparated by filtration. 
See Filtration. 

'I'he juices, efpeciaUy before they are clarified, contain almoft all the fame 
principles as the plant itfclf, becaufe in the operation by which they are extraifted 
no decompoficion happens, but every thing remains, as to its nature, in the 
fame ftate as in the plant. The principles contiuned in the juice ar« only 
feparated from the grofler, oily, earthy, and refinous parts, which compofe the 
Iblid matter that remains under the preis. Thefe juices, when well prepared, 
have therefore exaftly the fame tnedidnal qualities as the plants from which 
they are obtained. They muft evidently difiPer from each other as to the nature 
^nd proportions of the principles with which th^ are impregnated, as much 
as the plants from which they are extrafted diner from each other in thofe 
refpe£ts. 

CCCXCVI. I V O R Y - B L A C K. (x) 

CCCXCVII. JUPITER. By this name the old cheniifts diftin- 
guifiied tin. See Tin. 
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(*■) See the article Black. 
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CCCXCVIII. rjr A I. L (y) 

CCCXCIX, JV KAOLIN, (z) 

CCCC. KARAT. This name is applied t 6 the proportional pa^ is 
which are fuppoled to be in any mals of gold^ the value or purity of which is to 
be afcer rained. When therefore gold is confidered with regard to its degree 
of purity, the whole mafs of it, whatever be its real weight, is ftippofed to be 
divided into 24 parts, and theie parts are called karats. Hence, when gold 
is entirely pure, and without alloy, it is called gold of 24 karats. If it contains 
-iV of alloy, it is called gold of 23 karats, becaufe in fuch a mafs I I are 
gold, and alloy. If tM mafs of gold be or of alloy, it is called 

gold of 22 karats, and fo on. For greater preciiion, the karat is fuppofed to 
be fubdivided into 32 parts, which have no other name than the thirty-lccond 
parts of a karat (a). See Essay of the Value (f Gold and of Silver. 


(y) Kali is a maritime plant, from the 
alhes of which a confiderable quantity of 
mineral fixed alkali is obtained by lixiviation. 
See Alkali (fixed Minsk al)« Henkel 
informs us, that by boiling the plant in water, 
and by evaporating the deco£bon, he ob- 
tained a considerable quantity of fea-falt. 

(k) Kaolin is the name of an earth 
which is ufed as one of the two ingredients 
of the oriental porcelain. Some of this earth 
was brought from China, and examined by 
Mr. Reaumur. He fouhd that it WAS perfe^Iy 
unfufible by hre. He believed that it was a 
talky earth i but the author of this Didlionary 
juftly obferves, that it is more pr6babiy an 
argillaceous earth, from its forming a te- 
nacious pafte with the other ingredient called 
peiuntffj whidy has no tenacity. Mr. Bornare 
fays, chat by analyfing fome Chinofe kaolin. 


he found it was a compound earth confin- 
ing of clay, to which it owed its tenacity 
of calcareous earth, which gave it a mealy 
appearance ; of fparkling particles of mica, 
and of fmall gravel or particles of quartz- 
cryftals. He fays, that he has found a iimilar 
earth upon a ilratum of granite, and con- 
jedlures that it may be a decompoibd granite* 
See Porcelain. 

(a) The karat, or carat, in England is di- 
vided into four parts only, calkd grains, and 
in Germany into twelve pans. Standard 
gold in England is gold of twenty-two carats, 
that is, which contains xs P^rt of alloy, 
which is generally an equal mixture of cop- 
per and nlvcr 5 as the whole proportion of 
the copper would make the gold too high- 
color^, knd the whole proportion of the 
filver would make it too pale. 
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'I he word kirat, when applied to diamonds, fignifics a real weight of four 
^ ’ t 'cCCh K E R M E S. (h) 

CCCCU. K E R M E S MINERAL. Kermes mineral, fo called 
its color, which refenibles that of vegetable kermes, is one of the moft 
imjwnani; antimonial preparations, both with regard p its chemical ,phenomen» 
•viid to its medicinal ufes. 

'I'he ui'e of kc^'mes mineral was not eflabliflied in medicine before the begin- 
rdng of this century. Some chemifts, indeed, amongfl; others Glauber and 
.l,emeri, had before that time mentioned in their works fevcral pre]>arations of 
antimony which approach more or lefs to kermes ; but theic prcpanitions being 
little known, were confounded with manyKJthers which arc entirciy neglected, 
although much praifed by their authors. 

The fame of kermes was occafioned by Friar Simon, apothecary to tlie Char- 
treux Friars. I'his friar received this preparation from a I'urgcon called La 
idgerie, who had procured it from a German apothecary who had been a fchokir 
of the famous Glauber. Friar Simon, from the commendations given to this new 
remedy by La Ligerie, adminiftered it to a Chartreux Friar, who was dangeroully 
ill of a violent peripneuniony, by which the Friar was fuddcnly, and as it had 
been miraculoully, cured. From that time the Friar apothecary publifhed the 
virtue of his remedy. Several other remarkable cures were performed by 
means of kermes. The public believed in its medicinal qualities, and called 
it Po-it.-(ier of Chartreux i becaule it was prepared only in the apothecary’s fliop 
belonging to thefe monks. 7 he reputation of kermes extended itfelf more and 
morej till at length the Duke of Orleans, then Regent of France, procured the 
publication of the procefs by La Ligerie. 

I’his is rJic hiilory of kermes, as it is related by Mr. Baron, in his edition of 
Lenieri’s Chemillr)-. Although the procefs for making this. preparation be very 
accurately deferibed in this and other books, we lhall treat of it in detail, becaule 
it is a matter of much importance. 

T he y>roccfs for kermes, publilhed by La Ligerie, conlifts in boiling, during 
two liour.s, pi iverifed crude antimony in the fourth part of its weight of the 
liquor of niue fi.xed by coals, and twice its weight of pure water; at the end of 
lids lime tiie liquor is to be decanted and filtrated, while boiling, through 
brown paper. It continues dear while it is boiling hot ; but when it cools, it 
btromes turbid, acquires a red brick color, and again becomes clear by the de- 
jiofiiion of a red iediment, which is t!ie kermes. 7’he boiling may be thrice 
ic^vated, and ...i h rime the fame quantity of water is to be added to the anti- 
mony, and a fourth part lefs of the liquor of .fixed nitre. The fcveral fediments 
frqni the.le three boilings are to be added together, walked with clean water, 
till the V. ;-.c: acquires no taftej and the kermes is then to be dried. La Ligerie 
d.rcifb, Uiat aqua vita; ihall be once or twice poured upon it and burnt^ ana the 
kenue., dried again. 

Kermes are excrefcenvic.s formed by of tartar in water, receives from a decodlioa 
inlf.cts on the branches and leaves of the of kermes a more durable, but lefs vivid, 
fcarleioak. They comrhunicate a red color fcarlet dye than that ufually procured from 
to water or to f{ irit^of wine. Woollen cloth, cochineal, together with a folution of tin, 
.previouily dipped in a folution of alum and 
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We now proceed to explain the nature of kermes, and the phenomena of 
its preparation. 

Crude antimony is compofed of regulus of antimony and common fulphur, 
united naturally with each other, as in almoft all nutallic minerals. The fixed 
alkali with which the crude antimony is boiled, although it is diluted with 
much water, afls upon the fulphur of the antimony, and forms with it liver of 
lulphur i and as this compound is a i'o'.vcnt of all metallic matters, it difitdves 
a certain quantity of the regulus of antimony. In this operation then a combi- 
jiation is Ibrmcfl of fixed alkali, cf fulphur, and of tcgulus of antimony. Of 
theic three iubllanccs the fixed alkali only, is foluble in water, and is the 
intermediate lubltance by whicli tlie lulphiir L.nd regulus ate fufpended in the 
water. But wc are to obferve, rliat the i.lk.li irecomes impregnated by this 
operation, and by boiling, wiih a larger quantity of regulus, and efpecially of 
fulphur, than can be llilpended in cold water hence the decodlion of kermes, 
which is clear, linipld, and col.'rkfs v. i/dc boiling hot, bccome.s ivubid, and 
depofnes a fedimeut while it cools, 'i'liis compound, therefore, like certain 
friits, may be kept dllToivcd in hq’;:r o’-tintiry by hot thtrs b\ told water, and 
iiiudi of it is therefore dcpcfiial l>/ totung. 

further, while the kermes is precipitating, the v iitlc antimeni .ted liver of 
fulphur, which is dillblved by the beniing liquor, m.iy be tlivif-td into two 
parts; one of which, tfust is the kermes, bcin<; o\ e.ic'-r.rged vvi h ;'c regulut:, 
tind particularly with the fulphur, contains bu: a little alh.rdi, it draws 

along with it during its clcpofition 'I he other part, as it conotins ir.uch more 
alkali, remains diflblved even in the cold litjain, by niern.! of t! is larger qiian 
tity of alkali All cliele propofitions are to be cxplai.ned arc! citituxifl rated bv 
the folio vemg obfervations. 

Firlh, when the decofhion of kermes is coM, and k.a; formed all its fedinictit, if,, 
without adding any thing to it, it be heated tdl it boil, it i'r,.'.In entirely rc-diifolves- 
the kermeo ; tne fedimenc diltppears; the liquor becomes clear, and by cold is 
again rendered turbid, and depofite-s '.edlmeni as before. Thus the kermes 
may be made to precipitate and to re-diiTolve as often as we pkafe. 

■Secondly, by digefiing kermes in aqua regia, width ditfolves its alkali and 
regulus, the fulphur is iep.arated pure. The acids of atuia regia form a nine 
and a febrifugal fait of Sylvius with the alkah of the kermes ; and if a certain 
quantity of Icermes be melred with black flux, after having deftroyed its 
lulphur by roafting, a true regulus of antimony m.iy be obtained from it. 

I'lvife experiments, which wete made by Mr. GeofTroy, and the detail of 
which is found in Memoirs given to the Academy in the years 17 .14 and 1735, 
upon the Analyfis of Kermes, flicw evidently the prefence of fulphur, of feed 
alkali, and of regulus of antimony, in this compound. From Mr. Geofiroy’s 
experiments we find, that 72 grains of kermes contain about 16 or 17 grains of 
regulus, 13 or 14 grains of alkaline fait, and 40 or 41 grains of common 
fulphur. 

Thirdly, by repeating the boiling of the liquor upon the antimony, more and 
more kermes will be formed each time by cooling, as at firft ; and this experi- 
ment may be repeated a great many times. Mr. GeofTroy lays, that he repeated 
it 78 times, without any other addition than that of pure water, to fupply that 
which was loft by evaporation ; and that each time a confiderable quantity of 

kcrnie.s- 
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termes was formed by cooling. This experiment proves, that the alkali tranf 
forms the antimony into kermes by overcharging itfelf with rcgulus and fulphur, 
and at each precijpitation the kermes does not retain and take with it but a very 
fmall quantity or alkali. 

Fourthly, if any apid be poured upon the liquor in which the kermes has 
been formed, and from which , it has been entirely feparated by cooling, Mr. 
Beaume has obferved, that this liquor is again rendeipi turbid, and that a Iccoiid 
fecliment is formed of a yellow reddifh color, which is nothing elfe th;in golden 
fulphur' of antimony ; that i$, regulus of antimony and fulphur mixed together, 
but in very different proportions, and with different ftrengths of union, fro-u 
thofe in which they are found in the crude antimony. See Sulphur (Golden; 
of Antimony. 

After this precipitation, in the liquor a neutral filt is left, which is formed by 
the contained alkali and the precipitating acid. From this experiment we find, 
that in the liquor from which the kermes has been depofited, a confiderable 
quantity of antimoniated liver of fulphur remains which d-fters from kermes' 
by containing a much larger proportion of alkali j io it can I'ccp dil- 
folved the regulus and fulphur with which it is united, even when the liquor 
is cold. 

From what has been faid concerning the manner in which kermts is formeu, 
and the phenomena prefented by this operation, we ought to unclcrftar-d well 
what it confifts of. It is evidently nothing elfe than an antimoniated liver of 
fulphur, in which the fulphur predominates, and which contains too little alkali 
to be foluble in water. On this laft article we may obferve, that kermes after 
its fpontaneous reparation, and before it has been wafhed, contains much more 
alkali than after it has been walhed ; whence, if the kermes has bee.; wafhed 
with very hot water, a part of it will be re-dilfolved ; but as tiie watfr always 
takes away the part which is moft alkaline, the keimes which remains at laft 
contains fo little alkali, that it is no longer l.luble even ip boiling water-, and 
then it has all the qualities peculiar to it. 

In the procefles for feveral anthnonial preparations, a kermes, or compounds 
like it, arc formed. This always happens when crude antimony is treated by fufion 
svitli a quantity of alkaline fait, fo that an antimoniated liver of fulphur refults from 
it, overcharged with rcgvilus and fulphur that is, containing more of thele two 
f uhftance.s than it can keep diffolvcd in cold water. If any of theft combinations 
be boiled in water, a matter analogous to kermes is always depofited by ox 'jng. 
'fhis happens, for inftahee, to the fcoria of the regulus of antimony, and in 
an operation dei'eribed by Mr, Geoffroy to abridge the proceft for making 
kermes by fufion. 

To. make kprme^ by fufion, Mr. Geoffroy fufes two parts of antimony with 
one part .jf alkaline fait -, he powders this matter while yet hot, and keeps it 
during two hours in boiling water he then filtrates it* and receives the liqwar 
into more bulling watpr, from which, when it coo]s,‘ about fix gros of kermes is 
depofited, when an ounce of antimony has been ufcd. This method of makihg 
keimes is much.morp Expeditious, but lefs perfeft j for, as the author coftfefles, 
the kermes produced is . net fo fine and. foft as that made- in the ordinary 
•jictbod. , i ■ < ■ • ■ ‘ ■ 
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Mr. Lcmcri the elder mcntiorw aifo* ii» his Treatife concerning Antimony, an 
operation from which his ion pretends that kermes may be obtained. J'his 
operation confifts in digefting and i^erwards boiling powdered crude antimony 
in a very pure liquor of fixed njwj. Thi»,tiq[udrv jf it be in fufficient quantity, 
is capable of difiblving quickly and entirely po%til^ed crude antimony, and we 
cannot doubt but that by cooling a eonflderJdile qdahtity of a fubftance very 
analc^us to kermes will be producedii Neirerthelc6» none of thefe fliort me- 
thods of making kermes is directed- by difpenfatories, -of by the b.-lV books for 
deferibing the preparations .of- chemical remedies ; and we muft allow, that 
this is done prudently ■, for, befidea that all thqfe kinds of kermes may be fu^- 
pedked to be lefs fine, or more charged with reguline paftii^than that which 's 
prepared by the ordinary jprooe&t when the- conftant obfervation of mediral 
pradkitioners has afceitained the ei&&s.iof a cpmpQund'remedy $ iuch k remedy 
ought to be confidered as it were confecrated by a refp^able klndqf empi- 
ricifm, againfl: which '■he fineft theory and moft ip'ecious realbnihgs ought not 
to avail. Tltc rerbnnaiion or innovation Ought then; to be confidered 
a.s a blame .'.hie ralhncls, particularly when a remedy of fuch imjportancc is 
concerned. , 

Kcrnco is ufed m medicine only, and from it fifigulafly bxcellenk efiedks may 
be produced, <.\hen adminifiered by able'|)h)diciat^. In kermes arc united the 
riting and evacuanc virtues . of the emetic pt^arations of antimony, with the 
tonic, dividing, aperitive, and rdblvti^ properties of the liver of fulphur; 
that is to .‘ay, tLa” it is capable: of attfwefing two principal indications in the 
trcatmei'. of nan/ acqro and chr6nic dilcxfes. Propetiy managed, it may 
become an ^mer’e, purgative/ a diuretic, a fudkiific, of an expectorant, as i.s 
required, aud it ij always attenuating : and ‘ fefolv'ing. When Iwen or eight 
grains arc taken ac once, it chiefiy a£ls -upon the prirnae viae, generally as an 
emetic and a** a purgaf ve. A doli of thr”:e Or four* grains is ^Idom emetic, 
and more frequently purgative. 

When taken in theie quantities as an evacuant^ a little of it paffi:s alfo into 
the vise fecuAdse & tertia:. When it is adminiftered in finaller dofes, it palTes 
almoft endrely into the :knd lyrnphatic veflcls. In theie jt Occa- 

lions fuch fpafms ana bfifilkidQas|i|it dbes in tht primas vke fo that it ehcreafes 
all fecretior.s and excmtoni,:. bu^ {uktiadv urine, Iweat, and cxpec- 

roratio:.. • coi-ding to thedcHfe, b^tHe nature of the difeale, and to the difpofition 
of the paii-nt. It produces fi|^;ulady good efib^ in thofbdifeafes of the breafi 
which proceed from rolhieis and i^bfifu^kion* > 

Kermes may be adminifiCred. in lin<^8^s, in oily or m cordial podpns, in 
any vehicle; or incqip0iated«iin<;.ll.;’haiAuSi, With 'bthCf fditk^^ One 

precaution^ hitherro is .W is; not to join it 

with acid matters, ^ hr.is intend^ »£k as kenhesk And-acid and abfofbcnt 
fubfbhces ought to joined if thd i]»tient has an acid in the primae 

vlaei or an acefeept ji^pofitiodt^l^^ -acids fattuate the alkali ' % which 

the h |fmdeTc4iao antlfh^nifi^ Jiwer of Adphur, and by whkh alone if ' 

-.they 'herordingly render- ^dielc'erones 
enth^fy pm||af to ful^^ the propemes of which arc 

very dineteh^ from tho^i^^ Sec Sutmua (GoioCn) ef ANtittoNv. 

c«lf(^,,w^ to prefer the unWafhed kermes to that which 

_ A a a * has 
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has been ■waihed, and therefore apothecaries ought to keep both the kinds, as 
Mr. Baron propofcs in his edition of Lemeri’s C'htvnifljy* 

CCCII. KINGDOMS. Moll naturajifts and ch^mifts divide all. 
natural bodies into three great clafles, which they call, kingdoms.. Thefts are 
the mineral^ the vegeiaHe, and the animal kingdom, 

"1 his great and firft divifion is founded on this, confide ratipn. th^ any plant 
or vegetable which is produced, whicli grows, wfbilh is organjfedi whigh don* 
tains a fet'd; and which produces its like, feems to be a being veiy d;^ihdb a^d< 
different from a ftone or a rnetal, itj^ which we at inoll bblerve only a, regular- 
arrangement of parts, but not a trpe organiftition, and wh,ich contains no feed- 
by which it is capable of reproduflion ; and another foundation of this divifion. 
is, that an animal diffb-s no lefs fedm-a firop^e plant, by jpjtifetion, by tlie ufe 
of its fenles, and by the power , of vo|unta,ry motion- which it ppffcifts, wliile 
theft: qualities do not belong to any, thblg, which is merely vegetable* 

B.ut notwithftanding thefe , marl^, fo diftiadiiyc, fomo philolpphers pretend, 
that this efivifion into clafles of natural bodies is only- ideal, They affirm, that 
by obferving nature aHchtively, w,e may perceive that all ha* productions are 
connected together by an uninterrupted chain j and that by furveying the feveral 
beings, we mull be convinced that any on^ bping differs very iktle-from fome 
other two, betwixt which it fep^mis, tq be pla^^d.^ .fo that- we may de&end from 
the nioft perfect animal to the rqdeik »moeral by in-fenfible.degr't^S, .and without 
finding any interval from which a divifion might be m,ad.e. 

This idea is certainly great,- fubfime, and not improbable 1 for. if we compare 
a folyph with, the fenfiti^e or a Ikbon yfith, a .iDemkiful ore of ramified 

native filyer, we Jball be inclfiied to epofidpr this -C^inipQ aa .ccmforipabie to 
the plan of nature. “ . 

The opinions of naturalifts are therefore .diykled; u.pph this.futgeCl, and each 
opinion feems to be founded on obfervatiops, analogies, and reafonipE^s more or 
Ids conclufive. But as the dilcuffion of this matter is fori;igri to. our, mbjeCt, we ■ 
lhall not enter into a more particular detaiU but we flxaH confidd* natural bodies 
only in a chenrical view *, that is to fay, relatively tp thc.leycsal ptineipjes which, 
we obtain in the analyfis. of thofc botlics. W« proceed .therefore, to. fhow .what 
experiments have taught us on this fuhjeCl. In. the depompofitioa-of jalbbeiugs, 
truly living, organiftd, and containing within thenifelyes; a feed by which they 
may be reproduced, fuch a.s vege.tabies ami animals, we always obtain an in- 
flammable, fat, or oily fobftanccj and on the, contrary, wc do not find, the 
fmallell trace of this principle in any fubftapff purely mineral, . not -even in 
fulphur, whivh is tlk- moll inflam piable, of ^ thefts., fijh^liaincips. ' Oin (ho. other 
fide, if wc carefully , examinti and compare^ wkh. ie%ch;;.pthi^ thq .aa^^ 
principh.s obtained from^th)? three kingdoms*, fuph.fts jhfttiyine fufeflmc^ 
tained ..i tlrc.analyfis of anipials, vegetables, and,mmi£fals;i we. ibalieafilip^^^ 
ceive itat all the faline matter whi^h comes from the ^vegetable <»* animaltkmgn 
, don;.s is altered by oil, while a)! the feline matter whfeh comes. from the mineeal 
kingdom is entirely free from oil. , • 

We ought to pbferve here, that becaufe any matteajs found ip pne.of 
individuals of any kipgfom, we . muff not iherefete coiwfode, tbat fe 
thf* kingdopi of fuch ih^vid-pals j, for we may be convinced firaaOiajdlgfe 
xaxtqn of nature, that b!y-d thopfend .combination^,, and 

• . fobfiaincis 
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jubilances of quite different clafles or kii^omis are daily found mixed and con- 
founded together. Thus^ for example, the earth, and even at |freat 

depths, that is, in the region appropriated, to minerals, fomeiimes fubftanccs are 
found evidently oily, fuch as ail Uiumens ; bOt we at the fame time can proven 
and all the obiervations of ndtur# hilory pro^e, ..that theft- oiiy fubftanccs are 
only accidentally ,w|ithifi the earth* and tiiat they proceed from the vegetable or 
^iroai bodies- which have been buried in the earth by fome of thofi* great revo- 
tu4pns which have happened from time to time upon the furfece of our globe. 
Alfo in depompofiag leveral vegetables and animals, lalts are qbtai.ned s iuch as 
common fait, Qlauber’s fair, anti oiIkts, whicivcontain nothing oily, and which 
are conlequently mattefs-evidetwily niineralf i iBuf,' pn the ocher' iide, we are cerraiti 
that thele miiKral faits^ areiCastratneOus io jhp animals and vegetables in which 
they' are found j 'that they afe only inifoc)uced.,-ihlb thefe.' living bTOies, becaufe 
they happen tft b« mix«d:,.wi«i». w' meters wfhidh have been applW tothem as 
•aliments, and that they -oUglit lipt to. 1* numbered amonglt their principles. 
The proof of this is,.itliat not only the, quantity of thcle minirai lalts is not 
uniform in, animals and vegetables, but alfp, that ndt a particle ot fuch faks is 
contained in fome plants and Vntmals .equally flx'ong ^d healthy; and of the 
fame fpecies as thofe in which th>(e labs -Imb gcaerMly been obferved. 

In the fecond placts, ,v(e oWervci that ' pUff do only ex^ m the proximate 
principles of vegetables and animals; rhdt t?;''ih theSb of printfipies which 
enter immediately into their dorop^tioh, when thefe priqcipdcs 'hm'e not been 
altered by. further deConapofttidns# add ; confeqbently when tffey .ftill preferve 
their animal or. ve^table cKjar^^cfi.fori' by' a natural putrefa’^ion continued^ 
during a long .time, or by chtunew opw^dhs; nc^ . onljy . the . materials of 
Which animal and Vegetable bodieV atc'iMmfccb-may'bc deprived entirely pf oil, 
but alfo .this oil may itfelf be gaarely tfcftroycd or dccompofed. Thele fub- 
ftances in that ftate contain nothing by which they can be diftinguifticd from 
minerals. Xhe earths, for example, of yegCtables- arid animals, when they are 
deprived, by a fufiicient calcination, of all inflammable naattcr, become entirely 
fimilai: FO^’ the cidoireoua and arenaceous earths found within the globe, and 
wiijch ^ aS\ nihitral Jubft^thc^ ahhotigh prdbftbly they have 

been fbmferly a , Burdfef; if vegetable 

acids were deprived of all their biiy parts, ^wWcH iii'^th’a|?s yei)r pomble, then 
they would entirely refemble the mineral acids, probably, the vitriolic and ma- 
rine, and would lofc alfthe chaf^criftic properties of vegetable acids. 

ficneewe conclude; th^t . when wo confid-ir natural bodies in a chemical 
view* we ought to divide, them jnto twd g’^catc^ , 

ftances inanimate,, unprgfitiiifcdj and fhe principles, of which have a degree of 
fimplipity which is tnincrals. The ot^r cials con- 

tains aU tbofc bodies which been diftinftly organized^ Iwt which 

aifb contain an oily natter,, whicp where found in fobftances which have 

not ma^part of anlniate bodkli, and which, by combining with all the other 
prihiaipics of thefe anirtlatc ,bodi<^ diftinguilhes thefe principles from -thofe^ of 
miinfS^ by'h-fefsde^ee bffimpUcjt^^ fecond clafs contains vegetables 

nnd amih^ WeougiKalfh to iemark, dut the oil contained in vegetable and 
a»W iiii&:cs renlers tii^ fulbmtibic of- fermentation, properly fo called, 
v.w,;- iV"' ■■■ . ■' '"'"'A' a a 2 ' which 
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which camot by any means take place in any mineral, Acids, Bitd- 
MINS, Kermentatjon, Oils, Pctrlfaction, a/td Earths. 

Wc fliall now proceed to examine, if, by comparing the principles obtained 
in the decompoOuon of vegetables with thole obtained in the decompofition of 
animals, we can find Ibme eilential chara^cr by w4|ich thefe two kingdoms may 
be chemically diftinguiflied, in tlie lamo manner al wyt have ieen that both of 
them may be dillingullhed from minerals. From experiments we indeed learn, 
that the principles of vegetables differ evidently enough from thofe of animals ; 
that in general the faline principles of the former are acid, and are transformable 
in great meaiure into fixed alkali by incineration, while the principles of the 
latter are volatile alkalis, or eafily changeable into thefe 1 that vegetables are 
much farther removed from putrefa^rion than animals } laftly, that oils truly 
animal have a chamdter dimnent from vegetable oils, and are in generaf 
more attenuated, or at leaf!: more dtfpofed to be attenuated and volatilifed. But 
we muft, at the fame time, confiris, that thefe difierences are not clear and 
decifive, like thofe betwixt thefe two kingdoms and the niineral kin^om i for 
we do not find any effential principle, either in animals or in vegetables, which 
is not alfo to be found in the other. In fome plants, chiefly the cruciform, as 
much volatile alkali, as little fixed alkali, and a^ much diipoficion to putrify, 
are found^as in animal matters » and thence we conclude, that if thefe two great 
clafles of natural bodies differ chemically from each other, this difference pro- 
ceeds only from the quantities or proportions of their ftveral principles and pro- 
perties, and not from any thing and peculiar, nor is it fimilar to the man- 

ner in which both vegetable and animal iubftances differ from minerals, namely, 
by containing an oil, and pofiefling a femkntable qusliw. Befidei, the degree^ 
of the chemical dt&rences betwixt thefe three great ctaljm of natural bodies are 
found to be the fame, in whatever manner we ctMafider them or Oompare them 

loLcther. • 

CCCIV. KUPFER-NICKEU (0 

(i) Kitpeer-Nickbl is a reddifil vel- fometimes of a vineons texture, femetimes 
itiv/ minerai rontaiain^thefcnii'nietalcalied fine-grained, and fometimes oonfifting of 
iiiiktl, together with iron and cobalt, mi- feaiy paitnrltM. AvNlCICei** 
iivrdiicJ bv arfcnic and by fulphur* It it 
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CCCCV. T A^ORATORY (CHEMICAL). Aschcmiftry 
I ^ ,ii a ftietice founded entirely on experiments* we cannoc 
hope to uoderfouid it weh, or to poOefs a certain degree of it, without making 
fuch cxoerimcnts as IhaU ve<^ mott of the known fundamental operations, 
and alio focb aa realbning, analog, and the fpirit of inquiry, never fail to 
fuggeft to foofo wtwie tafte and foitable talents lead them to this edential pate 
of experimenul philofopby. Befides, when a perfon himfelf obferves, and 
ojierates, he mure ptirceive, even in the moft common operations, a great 
vatie^ of (mail faas, whi<^ mud; necefl&rily be known, but which are nor 
mentioned either in books or In memoirs, becaufe they are too numerous, and 
would appear too minute. Laftly, how many qualities are in the feveral che- 
mical agents, of which no juik notion can be given by writing, and which are 
perfo^ly well known as loon as they have been once made to ftnlvc our 
un&s f 

* Whoever thmfote would beemne a chemift, moft indifpenfably have a labo- 
ratory . fumiftied With the moft neceilary inftruments for the pradice of this 
fcience ; and we therefore think proper to mention what thefe are. Our inten- 
tion is not to fpeak in tlus article of laboratories defigned for operations in the 
great, nor of thole which are appropriated to fome particular part of rhcmii- 
cty I as, for exampk, to edTays, enamels, &c. but of the kind of laboratory 
which' is proper for a ahUofophical chemift, to make occafionaily, in fmall, any 
chemical operation whatever. Such a laboramry neceflarily occafions certain 
expences, but not fo much as is gmerally believed, when the operator knows 
how to manage his utendls^ and to employ only the projier quantity of the 
foveral lubftances upon which he operates i and laftly, when he chufes the lead 
expetmve methodi^^ of attaining his purpoles. 

Many people think, that a laboratory level with the ground is moft conve- 
nient, for the fake of water, pounding, walking, &c. ft certainly has thefe 
advanti^l but it is alfo fobjeift to a very great bconvenience from 
moiftdre. 
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Conftant moifture, tho* not very confiderabie and ftnfible in many refpefts, 
is a very great inconvenience in a chemical laboratory. In fuch a place, moft 
faline mutters become moift in time i the infcriptions fall off, or arc effaced ; 
the bellows roin the metals ruft; tlie furnaces moulder, and every thing almoff 
jpoils. A laboratory therefore is more advantageously placed above than below 
the ground,; that it may be as dry as is pofllble. 'fte air muff have free accefs 
tto it-i* *'Oy -jmeans* of * or more 

oppofite openings, a current of air may be admitted to carry off any noxious 
vapors or dull. 

In the laboratory a chimney ought to be conftrufted, fo high that a perfon 
may eafily ftand under it, and as extenfive as is polTible •, that is, from one wall 
to another. The tube of this chimney ought to be as high as is poffible, and 
fufficiently contracted to make a good ^aught. As charcoal only is burnt under 
this chimney, no loot is collected in ItJ and therefore it need not be lb wide as 
to allow a chimney-fweeper to pafs up into it. 

Under this chimney may be cbnftruClcd fome brick-furnaces, particuhirly a 
melting furnace, a furnace for diftilling with an alembic, and one or two ovens 
like thol'c in kixhcns. The reft of the .{jjace ought to be filled up with Hands 
of.different hei^^,, fi^m a fObC Illhl'Wlniich po^a^ f^r^^ces 

of all kinds are tb b? li^ft Fo4venient, from 

tke facility of difppfing p ar<p thi; only ‘fcrtj^cest which 

are ncceffary ifi. a’ftnal| lai^^^ory. A' double bp%}^ o| mo&r^ iiz# muli alfo 
be placed as as the^place wiU alkw. 

Thefe bdlpiys wthkha# fhfiipien*Iy 

convenient' when thf? 'I^i^^s is inipt ,mQ|«ii^n eigipfjin.ior twenty ; inohesi 
Thele belldy?s o^jgljit fp,h»^0,a.pipe tl« forge 

is to be' placed. ’’ ■ f,. ■- 

The ncceffaty furi|?^'59 *‘*1'?* -a copper 

•.dembiCi a lamp, furiiate.; two feveffe^a^ory fupnac^^ of fees, for 

dilliiiin^ with rcitof an air PT n|eltirig/^y^pi‘;aq, ;o^y dnd a 

forge-furnace: . See/. $ip4&r. the 
wt'o/i Forge 'Fur MAC E. Jwf ^i-A’PES* 

Under the .chin^nJ^, af a <:o»veni<:;i»i;-hei^ iso!^.)Of;hook« dbfren 

into thfe back and ffde walls } upon which are to^ i:^,jKpqovfn^ fhovels, iroai 
pans i tpng^.; Hraight, cfookedv and drppkt jr^n -and 

other utcnljls for difpofing. the fuel and;tnanagjng therc^u^l^iki#, ■ ' 

To the walls df the hijjoraepry oiight to be 
breadths and Sis;ighb,i,or, thefCi mekres may/be fd%end^^^,bo«i|a.' Thtjsfoeiwes 
are to contaip nl^ifs v<;ife.ls,, aod,th|: co'bc in 

as great a h}jj|b|,cr a^J'ypolTi^lci, .I»,a 
made, 'o;,e'"c^n6c hayc ;t6o’ ihany,lhelves.., 

The ri>ofl: convcpie|Cft, pl;a^e foy a iftpnc or leadcii f^ai|aih <^6 
corner of the JabiofatOfy, and i^ider ifo pk^'with a.p^ 

by which the. water poured into it. m^y. dilcharggs ilii^^;: 
always clcaited uhd,;f this foppuin,. cfoclk and lfot]^^ 

upon hooks fall(^,n4i' in the'.wall;^ n^rdt: ' ■ . . 'It'.''' ■ 

In the middle of the laborato^ a lar^ tablo.ni to ; be..plajOcd,- ^ 
cures are to be made, preparations for operations, folutions, precipiitHions^ 

fihall 
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fmall filtrations; in a woifd* whatever does- not require fire, extepting that 
of a lamp. 

In convenient parts of the laboratory, are tabc placed blocks of wood upon 
mats i one of which is to fujlpott a niiddlfe^l^d iitm mbmr, another to fup^rc 
a nuddle''lized marble* tO' fupport an anvil.. 

Near the mortars are to bfe ffling Pearces of dl9fercr»t jwes and fineness v and nwr 
the 'anvil 'are'' hbhg'“a'''h*#inSf^f ahd^, 

other fmall utenllls* nece®ify -<sO'give metaH 4i' forrh^ |iro|i^' fot the i^veral 
operations, ... 

Two moveable treftleh plight to bfe in a lafeor^tdry, vHhi^ mi^ 'ferve to fiip- 
port a large filter mm.mted a when is, redbired.’ 'JthiS apparatus 

is removed occafionally to^ ^,>Baf(S8iffibtiVcni^ht’fAiic!e^; 


t 


fe muft' be 



near the labomtorvi to^thtr with -fbme for 

^ ■ 1 ', n-j.^ f : 1*1.' ■ 


.nci 


tot chemical 


fire-clay, quicklime#, 4a|id# and " many otlier things , i 
operawon'ss'i' ; ' V"'' 

Lallly, a.middle-fizcd to uc rnuiRcraKU 

tljedairg(^'moVeablca''pfa,4ijfl^ ■'the-^)|^'*qitwhrch^isct6iTu|i|>brf 
or levigating-' done, brftather'^vypi^;.^%k^;Md'(^AI& together with ;; 

grinder made of the 'feme kihd''«^'itd!i^‘' ■ , 

The other fmall movqd?lcs c^. 

of marble, iron, and glafs, and their p;eftle« | earthen,, ftor^i met^i. smd glffs 
velTcls i an emmeratiop of w^i^' fei Wife# ibo kistii, c deferiptim 

ui^r thdir reJfWive ndmiSi- 

Some white wiitingrpager,), ^nd feme paper' hot glued for filtrations * a large 
nomIser of Oteaa^fav?$, ci|^^^ inches longi for ftirring mixtufes in glafles, 
and'-'l^ -m gMfs' luhhels. 

of wOod.j ivory, 

Thiri' paftSbpto<|K^irM- 'hbr#j|''ive^ry * edhVehtt-ni;' wrs' ';fb.«j?Sir»g ;;mattcrti baufed 
•VtmS-'AW 11 cdrfcs bf ail fizesv bladders 

^Sw'LbTfS.'’'’' ■’ ■ 


vrtth water upoh'l 

and-.-iinenfiTips-f^'to^htel^bL^ ■ ' ■ * , 

a'ifood ■■fteel*'''fbE- fh^kiifg'dife ^ ,a glue p>t, 
,.:-u “L ’K.ri.. naanv beixes of various ni^csr,' tor con- 


taiati.,^,., 

. ■Belid^js,;, thefe ■fh* 


Id'-thiitgf,: aJid which' ate t!o;;l^/|ilaccd "iVpbn 

.IfomJl ^^b^ncea are fo ' necelfary in mbdl'phemVcjd 

necelfiii^''fiiit'‘ihfe pTactitO- 



to be very pu'rCf , . .. 

' be’’Conc;dQirai^’ .iswd 'reined,.'' and 

/iqua 
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Aqua forris, fudi as jU, coiptnonly fold, and is cheap % alfo fpirit of nitre 
moderately ftrong, bjJt yety pure : the fame acid very, pure* cpncenct^dy and 
frhoking. 

Common foigCCfe , ^ottie tif the fame acid ye^ pwfe, vttry 6rejngi> «nd 


Cottihaon 8xed vi^table aKia|, ve^,;^ fucli p^^a^-whtdi 
kepilh* Veil cfol^ 'bottle, /;1;|iiitiatpc.ai|^i in a liq^ 

.ycyjr^pd4'«J^.<rf tartar*. 

Miniferal idfcali, Kqjuid I that |i£« TWfboMt alkaii.drr^^ 

yt'ry.-pure j th'atis*' well.fonilc^' h->- ;v.v .,-:/.■ (•{;■* ■ yv-^,r ;- ■ 

'‘■The two fixed dfealis by'^^i^ev '...Afl^s* 

particularly thofe which are 
pers. Some 

making Pruffian ■ 

Some dry liver 

Some common fulphttr. , :'■, w-"?;;';" 

alkali or ial .amnKtihtac. aiamenaiad ^/4i.'H!iseiiiiia1]r^lLvfiMrM»'n^^^ 


Very pure alkali of ly . anime^qic,' '!! 
and feme liquid^ ^kept in i 
Fluor fpirit of lal ammoniac 
Some of this Ibirit may be * 

X.ime yvacer. *• 


:|ia4t9iig,a(5^ poflible. 


i fpirit ,. t a ^~7 h ^> . ^ . 

;er, andvquiafithe*ftf^,^;|i^h!^t^';;.;;,^^;^ 

The pureft and ;^hefi:,fa^l^rgf^t.i^5fii^ ; 

Good vitriolic ccl^cr* 

Beftified eirentialoa'of.tutjiM^e;ii^j^“^|!a;i^’|^. : 


^^w.vv.waaw.v* w*v*a*.i4M V** : 

Galls i fyrup of violets i iinaure Of ';turq^1.or^?^^^ 
paper • river or diftiUed jraip-watex;...*.,' '■ ■ '' 

Befides'thefe fubftances, mofk, of 

ought to be had which are,freqdqih#..,tTO'^W»!NW'-<%ito**^^ 
ficuldy prepared., Tfifq ««!:': ..M ■“ 

Vitnolared tartar; alom» and ,,..,^G^ alw^V'^^ripi.:.^^^ 
nitre ; decrepitated commoq/altj^, fo|iie .jOif,.ich|’ii“»*«» 
difiilled Waters ourified lal ammbhiac^t icaieine 


difiilled Water ; purified. laTammohiac-; 

A pure folution offilvcr in fiHrit^,jUtrf|>~f 
acid 'i butter of Mfimqny. . ;;Ali*.^ejfe tql^f 

‘oirofi'^'^ ’ ’' ' '■ \. .V .:':®'W'v jis .jjk;. 

Cert 
chalk ; 


iy)^'.’in 
'•■<* 




CehiT. . .li##:).' aUitetS ’,; fatad' 

...alk j glafs#Iead' ; jfi&r,; 

matters undW fiiidr re^^ve '']‘y ' '„■ .; ';'l v; 

A peld'««l^ TP|i.d)ed ,,vpth,,,tfic.',ia>Qy«r«i^,ti^^ 
may at once ]^^nEn',an)r, cheanfe^ ,«^i^ai^'ii .;. 
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neverthelefe, if they are not too homerous, be aU prcvioully prepared and kepi; 
ready for any occafions. ^ ' 

We ought not to ftnifh tTitsWtStfe'wii^bitirttiatlng forrieobfervaiion vliiiportar.t 
to thofe who propofe to give their.fet'^es iisp ’ to’j^' ftddy of chemiftry. They 
cught to be w^ll jwrfuadedl^h^ajf tnieth^^ O^d^, and clieanhnef^, are circnrially 
necei&ry in a.chcnf»icdliSlhDtnttdifi'''K^ wfel krid ^tenfil ought to be weii 
cleanfed as *often as it Ts and stgaih into 'itsjj|»c6 : inferiptions ought 
to be faftehed upon all the f^biSbar^es; Thefe' cates, wh)cli, feem to be trifling, 
are however very fatigoih^ t^diods,; by|r they ,i4lb' ^re very important, 

though frequently little Wheri 'a perfe^ experi- 

'«icnts fucceed each Othei^l^cfel^H' to decide the njatter, and 

othef$?foggeft’Meiy:'We,i|i^^ imine'diacely, and he 

is led jfijqm one tatmditef': he dilhfe* the.produ<ils of 

f he &iiS>%per%hehtk, aaid therefore he' ifccs hot takib' tihie td ^ut them in order: 
he ptofecutdi with eagemefs the experiments which he has la|t , thought ol'i 
and, in the meah timbj 'lthe Vel^^ the glaifes aiid bottles filled, to 

accumulate, diat he cahnot any longer dillinguilk tfiem*, df, at l^aft, he is un- 
certain conheridfi^ fbrthth' j)fodu«ii.* This evil is encreaied if a nc^v 

feries of o^r^itnii fdddcfd, and bccopy all the labdratoryY or if he is obliged 
to quit it Kjr foJiiif tiii^ : thing then goes into cohfuf|>nv Thencs it tre- 

quently happens that Ke lofcl^hd; ftdits Of much lahor, and that he muft throw 
away, almpii all the ^ ‘ ' 

The only met^d ojf^ayoidm^thiiiie tnti^venicn^^ is to employ the cares and 
attentions above-nhiheioned;' if Is iW^d to ftop continual!/ in 

the middle of the moft dnter^rig i^feafc^i ^^^ahd to einploYa veiy prenon’t 
and confiderable time in cleaning vei&ls, atrangii^ themv fafitening inferiptions 
on them, &c. Thcfc^ethploynifents are capable of cooling of retarding the pri- 
grcls of genius, and are tedious and difgultful'*, but they are ncverthelels need* 
iary. Thole perfons whohs fOrtane enables diem’ to have an affiftant operator, 
on whole exachuds and intelli^ntY they can depend, avoid many of thefe dif- 
rareeabb oircu^l^iiidet v to attend to the execution 

of ihele!thln^i,^^e td6;_mpch^onourlelw^ in thefe matters, 

howei^'Of}i^i^,5pj||-;^((5O0U^'iiifJj(n^f^tt^ This' becomes, even intiif- 

peofabie-wh^ at;le|ift for a time » which 

•tt' often 

'Whjen'.,;iiew Yni and 

piodis^,l|f,iai^db«.%p^d!(i^^ a-' long 'dnife' dijCliiuJUy labelled 

p^c- 

nOit»|ip*^!jp^^.l^^ d>lcave,ri^S;i|i'^he.mldry have 

stiiif:^B|^ 3 ^^vfc-ccrtnihly been ;}oft.'^')throwihg .away 

' 'CO 'ohemital'oi^ratdrs , f o exceed* 

'.'W^C^gYhd, deiiritfoi ' dt^rihiep'ti^, 'which ifrc-. ' 

ffold^’tanr, 

ilp3|^ fuffij^nt to^gtye itho.- ^,pea,FaQce.,)of a 
V n«verth4lcfs: are Found to 
«' Chemical experinieats depend'ion' fo' many 
V ihf hi' cart ieldom be attended to, particolariy when 

■■ ' . ,i , Bbb.' , the 
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the fubjoSl is new : hence we frequently find. that very difiete*^ refidts pweeti 
from the &me experitnent, made at different times. We ther^re nipft not 
decide afier the firfi: fuccefi; but the eitperiment nMtil: be repeat^ tinies, 

and even varied, tm hp dou^c can remain. , , , , ^ , 

Further, ^ eheraifliry ofil^ many views fW the. improvement, m nMmyJm- 
poftant arts j as it prefents profpi^s of many.t^fii i^,ptoi^b|le dbcoyifries •, 
thofe who appl^ their labors in this way ought^ ^ e^CeediWly. circgmfped 
not. to be^ led into an ulelefs. eKpence of money and cin^^ .^hMOTc, relearches 
which have fonie analogy with the phitp^hcr*s fiortei frpm, the hopes of wealth 
Which they fuggeft. are alfo attended! with fithilar dang)^./ In- a certain, iet of 
experiments fome one i^ gener^y of in^ftim , in 

reali^ it be nothing more. JChemijSiy ht :;^l^^,i|b.el| 

only to deceive the uhwaiy« ' ^ thdi<wly i'|jdai%> and; m k|td to 

great expence before the frmtlcflfht^ <ff the fijamh be dllWycwd. i By>^^chefe 
reflexions we do not intend m diven.:fmm all fuch r^fourches .th<^ Wimll tafiO 
and talents render them fit fm them ), tm the contrs^, 
the improvemfent of the arts» aod djfc^.yery pf ncvr ol^^S Of nlWiyfa^ure 
and comnlercO^!^ undqdbt^ly the ^licfl: iifid ;ihtereftmg pa^^of chemiltry,, 

and which make that ^ichce tjoly Vii|u^b, 5^ ^ Without ibe® :€oda*.i(vh^ would 
chemiffry be but a fclence purely theoretteal, capable of emph^ymH only 
fome abftraft and fpeculaiiye mind^« but «fcle& m /ociety ? We acknowledge 
alfo, that the fucorffes in this kind chemical inquiry are isot.iareV and that 
their authors have fbmttitnef acquired fortunesji lo much 

as being the fruits of their and, lodoA^ !l^ we^.^epe^ 

refcarches, the moo? d^^^ii^^and |ic^ any fujgp^Vapf^ts,, ,tho 
fpeftion and even difiruil ioecell^,,' ■ . ,„.k, , .-s . . .• .t > , ■); v 

ccccvx. t. A c L.u.'hi'^.’. r<0 

ccccvi?. L.A '€.'(«;•■ , ■ 

CCCCVllL L A P IA I NF 


(rf) LAcLuNiE, Jmirkus- ^ puiipofentitft 

very light, fpongy, mabJ$,' aa^. white, .c^l- jb«, Nea- 

carcous earth, 5«'EAkTH'{CAteA^lbd,«|.' | 

(e) Lacv haem^ w Gumriaiy a'ldoi4hf'''''*b'**i^hJra^’ yjmdfed''‘Hine ■odhees'"'and,fix. 


{e) Lacv w Qumriacy a-taod t^f ' ah ejSeii we, hine fiX' 

wax, of whiph a Ipccies lof winged .antt' ojias Ounce 

farm’ cells ufkwi trees, like, honeycombs. 'In, ' fix 
thefe ceile're«n.a|n,,fi]iiiw'af the defd inle^ 
which give a '/cti.cc^S, to.,the Whole, 
fiance' of theiXac,'®' t^vA’^drfa^ 


the WJix adlWdiif 'idv/hm*. 

'blanches'' thee,’ , 'djffnx 

pared. T^,lajb» 


pwrpbles, ft cdfled willjWi 

the; 

meltthg it over 
into cMtes,' it is 

/(duid<i ii> water,^ and diUcOblf 








pW5',»» 

iiyihat 

p.Plbr. 
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CCCCIX. LAPIS LAZULI; W 

CCCCX. LEAD. Lead, 5:^4 and an imperfect metal, 

‘white, but dOTfeer. ^^''*1^,' iHc le^ filaftic, and te^ fo* 

n.orous .of att the. metaiaiii' '■ ’ ', , 

It abbi haa xhb:teiffi!"t!ibniadt^.V %^le^nyite'm.^wan'b6^ in diameW, being 
■oap^lc 

This meial has a cdnfid«ii®te Jltecific g«»yity. b> platina, and 

mercury, bis dw ftea^icfe ihebiidir' betwixt 
■tt and ,-V 'pait ol' li^rimlh^Sjdi! ■ofJteaid>wci^hs^ » 'Ijounds. 


ftrawMsoloceih 
cl«^ ; IftT i't'fokijiiiM* dfi? 


,, , ! as w ore of copper by 

■ anfli: tneA'iamii^' ■'yMr.&awed marks of irorr, 

pi^iliit^e,' .like Pruffian 
-be fe^ii^ ■ »*«, t wbwaipMtoaigi^ted al^ljiiwM added 

It to a'Alibicb' of 'this ■flotio. da-.'., acids. 8. 

ernploywl. .Xhis4riefl;«#a MatMaafifySi d^at! fey adding vitriolic acid 

foi'Wd'-br dt^aiSSa' 'i||f,:yiw»' iy’ajbr^’ 'ditaTowy , to Muttons of' thjis,’ fifenr Inihltroas and 

IXlsa 4 >ira#s'^^f il% itltlA ^tdfL ' 'iL'liiellf .fbfl 


roa- 


riiie ^14% 

iwitcii ::W' '#aK' ''eabarimua- earth, 

qttor i& -that 

-in belong. with adds. 


foljtfrioo'^tmiffto 
it .a«i|M}«se.tiiy'' 


pared... . . 

sally i*bfrWl»|!i?d.yntfe'tiiffe^ 


wH waa, not eflen- 

fay* 

whiib hjwc ownj^of lUvir 
IZEoiiTES. .’Mr,) jN^graaf, pounds 
Cronftedt, have msi^y' ekpertoien^' dh' dits' oftfee'i^e.;'; Mj;;*'Mpt|ra8f does nbt men- 
-ftone,' ,dfen‘'idkf.'fe'oVfey^'‘4ny'’fflfd^ 'dr that he 

pyHto.us, fiMbhed^for dinyV'' Pttoaps ' it .is oidy acci* 

tbcfei'',<tataitdd|yty-#d'if^i^ dlaeWr-... “'■>.. • 'i ',■■■• • 

T'ifeliniflhi©. fufeftamid caUcd ukrmarimi(S 

.dhpd,;,,»is;;;ib»k 



>m the iMinwing 

:. 'I^he ftbne, 

. Wfth tinfecd 
addby pixing 
W’ wax, colo- 
ind.oreach, 
, .two ounces 
y .^-miiftic.' 

f^<Sl' i„ ah^imfitliy '..roia^ure 

, 

.fe^eiyi^ '|i|difaites 
to 




^S bb* » 


Like 
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Like all jmperfe£t metals, it has ici peculiar fraell and tafte. ■ When it « 
Cut by a very {harp inftruinent, its furface appears finooch^ enmpa^, and 
ihiriin^ i but it quickly tarnilhes in the air, audits furface becomes covered 
by a flight greyilh ruft. It refills nevcrthelefs much longer»than irw ©r copper 
the combined action of air and water, before it is.deeompofed and deftroyed. 
It Ls very fufible, and melts nearly with tlte Ikmeid^ef ^ heat as tin i that isi 
before it is red. ' . . ^ 

As foon as it melts, even with the leaft heat that is requiiite« it calcines; and 
upon its fuiface greyilh alhes' ore formed; in the fame manner as tin is 
calcined. ^ , j, . .. 

The color, foftnefs, fiifibilitf" and calcin^llty of l^d being fimilar to thefc 
qualities in tin, perfons acquainted with only the common atid fuperficial qualities 
of metals fuppofe that a great analt^ fubfifti between Ipad and tin nt^er- 
tlielefs, we fhall (hbw that the properties of thefo two metals are t^iitially 
different. . ' ' 

I'he grey cilx', or aflies of i^d, fimilar externally to of 
of a very difi'erent appearance, if the, calcktstion h fee fo : moderate that 
It cannot melt them be continued, . and pardcularly ,if tK^ b6'e3q>OJ«d'-to flame. 
Irrftead of becoming more and more 4rhitci; ai^firft a jhdlow color, 

and are then called pUmt) /W.> > ThbftpBr; heCom^ n^O^ more- 

intenfe, and at laft cndi^f ft^i :'lt .Is then cji^ed^ red Ijutdi i^hinb 

fee. If inftead of calcining with k sgehtle fee, it ;be. fuled, it then 

cafily melts ifeo ; vii(i|ied 'febfl%oc(^itjoofiq|S(*ifed’of*{iM like 

thofe of talk. I.ickd >d tferfe^ if eaMed^£;&i^#?{ ' yi» hapipeiis 

■in the operation of, 'euf^tkifi w mfeic-than 

is rieccffary to keep, it in fifeodv thien ia^feUe gla^ which 

becomes lo aftive khd .fihddi'; that it mpft compaft 

crucibles. Lead thus c^cirtkd and ifelted, in 

iait it has the tranfparency, brittUsBi^, and afl fee glafs. 

k is very ufeful in many »t», 4 $ may bc -fech uddei^Vthe article Gtass tf 

LfiAn." ' ■■ 

Of all the metallic cafees, that Of lead**ii the 
roiu’crttble into glafs ; in which 'rei|)e<£l it dUS^' 
nn, which is' very re'fr^bfy.' ^ ^ 

This difference proceeds from the to^ 


its phlogifton^ its caj^ity 'df 

as lead, sathou^^lt tefe, 

neceflary to'de^oy • ’■Jfif 

it retains ^^gh'. 

All ' thefi;"' cal3aM'’4nd’'gllflm-''of,;]^d 
■b', melted but femgicar-t of. the 
h.^s been add'ed. ' , ’-d |#^f ■f fed 

in general, 

acid forms, as film 

'tailed 





mailed of lead, This fait is iif^pable, ofdeGfcpitaun^, and even ofidetonating 
Vfithoot addition of toflammabie shatter,-., -as feveral^chcmifti pretendi;. 'i'his 
dcronation th^efore proceed fi^ |)^Wp^fton by the; lead, 

vidtich is 'ra^pabunible' ' fot ifet?;|^irj^dfef K^unkcl, who feeips not to 

Ti-eatife Ori' ,tlic Art 
his-, retort was 

to the 
Igive procefles 

by which wi*0^,;Whb mentions 

thefe .pro^fici bnfe' Which is 

W fetutiad'Btg •P€rfe<5lly 






But this 
■; ' foie iV^^Shs. . Mac- 
'irbpeaitecl 
'ifii^u$ having ob- 


■ ' -vitnolH;! ' i^» y jtriplhj'* , ..when mixed 

Wida-ia; fo)uuo» .it, from 




of 01^ 

Itt^' ii^iieh'^.m' 

Ihnt 


|iM!i'.4|ll^''i 
meth0d».:1 
the jpi?^ 





m 


I 

1 

P 










“<j45^i|^,>di:|^crs, from 
'- abpndancy 

|;i^i^^td^yhepibih|s^:,;;jh:idie.;^^ ‘dj'an in' the 
|by'; Csvi^al otferV' methods, and 
,biy ‘‘.lead ; 

»? -thiis formed, 
Kh|is',«ssfa^jn«d 
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rakhougli ijffatfaailta!. The firftis, thit it c^Jk# 

to perlons .pttraar^tion^ <wi the fecottd 

become rycllow Pt hJ*^!**^* ip a word, to iofe toucifoif its iwauty la ri ff> ff . 
which ^^.ro«?c4<^- dfijpcifttiop «hich thi|s«««c #f ' fea^ like j»IP 
prepara-d^jh^bfl^f tbrJ^C5^i.|f*;|jhfe|»#iF(^!imd\,'<^ bs 

color. :^'he,;^pj^#ry . i^*!^r<5, 3i(!ih%T!^>^P^ ''<»:the and 

ocher a4#aiaiii^''of whii^4ead,\ivjii^i^Cita.ioc4hv«lshl|hci^^^ 

topail«i^&^ap4■e^9p.t0^thl^ ',' (S|8r;Cj|k^ , ■:■■..,<■ ■ '■ ';,.■ 

fait i, mt is, lead tpiioh o|»|pcid' .»hdr divide^* ,hl *W-ii*e a?i»pjttohr 
corphi^d 1 ^%ta-atlpn with tWs asid. ; Foi t% ppr^e^ c«sr(!^ ro^ he djgeatd 

with/'si; ^»^oiept 

%uor,a^cr this.folutw 

4na crjrftallizedr ct)^4a .^f#?5heo»;^eifid>ife5hf',n-'i^d^ 
of afaline, pietallic, .pwAv^hphifc^i^vfthm 

/alt of kad, Sait. p,f:-ien4 ■ Bjr 

diliilladon a it. a 

’ kmd of ‘jtadical winegat}, jatBtlac^ obt^hiH^ ptyitais of cofigeri* Set 

h*a;An., '-V, j!*.% ''■;4,’?’t' ■1’:;' . ' . NS - . -^ '‘ 

, Oils ■' apd' -ftf ‘Waetcr«,. ■ ji^<^-ih;,;|^,srai,ape, ''ai^&;]^ppfll:iili^aaie 

fuhftancesii' have a vponrj^ ic, 

calxes. In c6h^(ipcn!ce.; bC thit ceri^ ii^fdWwiai^ nm he 


entirely, and cppioujly 4h^tve?l'v^"- P^’'d9iv|^*"Vi^:'^S^^ate''he^ 
Oils in which: iead«hi^lhaeh.WPlvii^ '|iut tii^retiy:^reipfe 


confifte.ncp.of ''pl^t«,' 

gery is 6aukd^_bf0](^^^:mmm^ 
bined with qiI,. :.0|r, 
given to wateri- 

the ieac|',.and.iepataw th® V 

Leaii is effiil’; unj^ 

at ont:e''tbifaa'"a2tion cf '.fuf^Of;!|kefraa4|ll4’ 
a cojl>poundrre^hjWihg\lhq\^'$lip 
fuljphdr. ■>' ■ „ ,V .;. ■ '’ 

This meta|^Hi£aih':'nhil^a «sW!|h' 
b^ ,any 

■i>f; M and %■ 

,iHe^^„rcd4iot tg 




'mm'mtk 














^ore tiiem would dofingK The 

«ftif from Oha^els, , and ela^fts for 


Thir ,0l^'liiid}<.i# 

a^d plf)i*b, fdT cdi|il^i^iEfj|^-|ip 
i§-:tiit^ mdcfe-:‘uHi«|'‘i8^-'>iwiil^ 
wygi<4ii; 


the ^'at^ '|i^m^>tliii 

«»■ the 

and 

not ^ift ■ #ft|ioiel^'M;' •>■ i ' 'i' : ' ■ . ■ ; ■■-■ *; • .- ■■ : .'"' : ' '. » ■ K ■•; ■;;;:•' '•< 

CfGC^Xfc-:.5L 'S, I ' -U 

■■ '~:^bh;nU: 

+:; '.'i, 


i|Si|||'ld Gilbl^, ' Ore 'Hirer and'eop- 

mto'lhttets 
garden! - Lead 
;(&iEt<!««^,/'f|^iil:;.ti^;rC^^ smd palfiea 
•'; ; ■'’Bkit,.' '-i^ .■ c^irfhljr. apf Hfstions are 

.'Vinegar and 
cerufs, 
-load 

a.|^j..i^’^;makes 
wa»^ 0Ont^'‘tyii Hidil-cf^lriaiT'kind 
■^nmm^m^ leaned 
and 

’ ;lhatt- 'atolutely coisld 


Ji cpntauis. f|Mttl^,ar»l|'alCwiW .i^lw.piTOW* '§!'')<!'? ,Mi5ii;^w. t^erpth pr eow^ 

the ',pr6p(!lpHes ■iw''ta'a'';;l|iwj^:' and eUviri-biU 

T«!i^»'V ' M'* \'',T’'''' 'a' ' ''i'v ''.r// '■ 'r'''‘^!'';/" ' '■ afi^^ Heth^and trees; 


i; letowi^’iriislj ■a'.'.^g^n 'con- 
ffcv<^3t^.;avg?»eh:dye is- 
(O thelcayes ol? 
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CCCCXIII. LEY (C A U S T I lie L EiY # f Pr 

BOILERS. This ftamc is given to ii^civ-mins of fiip?d oll^ 
cauific by quickHmc. To make tbefe leys, two pirts of fpda or djf 
nu^fd with onejM^tt of quicklime % or gs^rtjtof alkklme -prepared 

and quicklime are added to^tbef. THi<i:miKtufe^^^^^ into 

and 1 2 or 15 time? as much pore is.^; be itj and the quicklime 

is to be thii's leaked : after which me ifeho^e is to . l» qqWl fonie, , minutes* 

and the ley ’while yet hot is to be filt^bd throoah i brqwn , paper, filwrlupported 
upon lin.cn* and the ley is to be concentrated by eyapot^tiqh Ujpbii .the fire, 
to futh a liit^ree as is judged njKXffaiy, according to .cac ufe fqr svhich it » 

QitScklinie has the property of encfeafiffg o^fideiiibjy^ tfie c^^ciqrjof aU 
fixed aUMit * and this is probably doiae, ijii^ dnljr by ^aki^ froth them tb«r 
fuperabundant inflammable mlittcr, but .« part va»o df that w,hich fpim into 
their compofition as a principle. Hence a confidemhitr. fimmjdph t*; 
upon thele alkalis by quicklira^ fimilar to that pni^luj^, hM 
and we may confequcntly deepmpt^ eatiroiy aU* sdkalw ''But 

theie experiments have not been hitherro profec,iited*,; '|(’He i^Toperdiif^fif fixed 
alkali rendered cauftic have n<k been fo®ciyMly exeiinia#.^^;;-Y^^ 
that by this treatment the diflbtvin^ power of alkialis*.artd-i>ari|i^Ohtrly upon 
oily matters, is much encrededj and they are therefore thus prep!^tsd* when 
they arc to be combined with bits' the ^rmation qf fbaips.'' 

The cauftic ley, evapbmtcdiht^iJtfs, furniftie«: anb|kafioe ;|M^ 
acridv which bdng melB^ m a i^cible becomes wbsft V 
bccaufe when it isapplied to the fltin, it j^akes an b^hajr* jahttw and leaves 
an ulcer; the fuppuratipn of which; when coptitteti^, w 

Cauftic alkdi has not only Ibuch bdb it is alfo 

niuch more deliqucfcent; md' attraift* ^ 

the air, than ordinary, alkali 'Ttwfc 

velopemeni of the laline phbdipie by''tlm'iBHit|tUgS& ■ 

CCCCXIV. ^’L 1 L.L Y e/ P AR ACB'iif f ‘X:mC'Y^ 

of metals. '' . 

CCCCXV. LINKE'N (FOSS'ILyV ‘fir , 

CC eex VI, L 1 QIJ G R S I L 1 C ti p. ejf J?i,f ?tT?. Jhe prepa- 

ration of this liquor confiiis' ip ■'wirfi®. 
lufficicnt qjiihrity.tp: fixed dMiil ^ thai-a^poi 
the propejflp bfithe alkali'. preyi^.>..and 
For this ,^^pfc ''oire part'OT j^tmhd^flintf 
or four parts‘?dP fixed alk^*;-' Yhefmhctwp 
ought to be'^ 
is then to be''jd*bredlin 

When 'thii ' ,:ai3rptPb,.hi^.. aebbkea. 

f.u iiing ^ obfefvab!«^ 


ItW-ffiteie, 


(i) The 
uichiime is., the 


puick! , 

air. Sm \ >t.\- 

k r / I"? ^ ' k 


0) Linnsn (fossiij.'. ‘ jta ,» 
ao^mibus \ilaich conlifls of ikxiljje* paralk}, . : 



• > ■‘■I"'#- 


■' ■ .'7 >" 1 ;' , 
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each other. To prevent the matter in this ftate from flowing over the crucible, 
this ought to be large, and the fire gradually railed. A part only of the 
mixture may be put into the crucible at ^cc » and when its efiervefcence is 
over, the reft may be added at different timea, taking care that each portion 
to be added be previoufiy' heated, to orevenc explofion from any moifiiure 
which it might contain, when mixed with rcd>|^ mefte4 matter. 

When the elfbrvercence of all the mixture is over, it is to be kept in a good 
fufion duHng a (quarter of an hour, and is then to be poured upon a greafed 
ftone or plate of iron. The matter when cold is bnttte, and leans vitrified. 
It is even tranfparent like glafs, when the quantity of alkali is only double 
or nearly double the quantity of fents. It quickly and ftfongly attracts moif- 
lutc from the air, and is entirely fblubte in water, except a veiy fmall portion 
of earthy matter. 3ut k fimitar earth is alfo always fej^ated from pure fixed 
alkali during its fblutlon in water. 

The filtrated fblution is at firft ckar, and limpid ; hut it afterwards becomes 
turbid, and forms an earthy fediment, like that formed by folurions of fixed 
alkali, only the foritier ieems more copious. This liquor has all the properties 
of liquid fixed alkali. 

All thefe pfbpcities of alkaline falts,'an4 particularly ate total folubiiity in 
water, are cauled by the quantity of fixed alkali which enters into this kind of vi- 
trified matter.^ As compound bodies partake always of the properties of-thesr 
component principles, add as the prop^niex of the principle which predominates 
in the compofition of any body do allb predominate in that body, we may per- 
ceive why the prqperiKes of fbced aik4i In the prefimt combination mould 
be more fenribfe than thofit of d!le’ earthy, matter or fiiots. The alkali com- 
municates to the earthy matter mme of 'its fiyoag dilpoficioo to unite with 
water. The fiints afe really kej^difihlved in water, uid by this experiment they 
are consequently redqced into a liquor, and hepce it has been cauled the liquor 
of fiints. If any acid be added to the liquor of flints ib as to faturate the 
alkali, the flint which was ke|>t dlfiblvcd in water by means of this alkali will 
be now ptecipitated iq fiate w k fine earth. Mr. Pott mentions a very lingular 
phenomenon Which happens th tills experiment, which is, that this earthy pre- 
cipitate is entirely foluble by a<^lds i fo that if more^ acid be added than is 
fufiicienc to iaturaee the alkali, (he precipitate will eotirdlf difappear. 

As vitrifiable emthe ,tn their natural fiate^ and tisett when divided as 
mdeh as fii polBblil^^ methods!; am iiMoluhlp in and as they 

become fiiluble by apfis, when they have beiiqi ixmimned ep fofion with a 
luffipeient quantity, of fikedvatkalk ,ihey mufi eomaqueotly unokrgo a Angular 
ditetd^ m this fiirofiwty wtdeh they acquire of tdiflinving 

in.acids^ proceeds fitamefiiao which thekpkKaare reduced, 

or fi>bm a fii 3 fll.p<l[mii of fitmiMwtjiiis otfirom fimitt of Its pruuciples' which re- 
main uni(rti''wia>, they cwmoc be entirely feparamd by 

l^eh uMi into this eombio^n receives 'alfo ibme 
tm vkriflabhe'^ifirfiii one pare (»f it is decom|M>kKl, and its 
earttmOM cuth, mid the tkmaiidiig paiik Is rendered 

happens fimUar to what Is obferved in the com- 
imtod defigadoi to tomce liquor of flints. The Rafiks which contain too 
’ ' C c c much 



much alkaline fait in their compofiiion, or which have not fuftained a long' 
or ftrong enough fire to unite the earth intimately with the fiifcd alkali, are 
partly foluble in acids, have fometimes even an alkaline tallre, tarnish, and 
moiilen in the air. Vituificatiom. 

; CCCCXVI. L I O tl O R, ar S P m j T ( 5 M O K I N G ) 

L 1 B A V 1 U S. This preparation is a ^n^nfe^iacki very ednefent^ 
fmokingv^ and- impregnated with much tin. It kiobtaii^d by dijIiliadoii>^bch 
a mixture of corrofive fublimatc with tin. 

7 ’o make the fmokiog liquor of Libaviu’, an amalgam-mbftbemadc of four 
parts .of tin and five parts of mercury : this swnalg^m is to be well mixed with, 
an equal weight of corrofive fublimatc, Jby triturating the whole toother in a 
alafs mortar. This mixture is ko be put into' a ialals retort. Which is to. be 


glafs mortar. This mixture is ko be put into' a glxw retort, Wfiich ,is to. be 
placed in a reverberatory furnaqe. Td . the ^^fefort .is' tb be lufod 
a* receiver with afmall hole iri i|, , m the fame tnanner as i^ done, thte'diftil^ 
Ution of concentrated mirieral ar^ds* iThe diftillation is t^a to be beiiian iirith 
a graduated and well managed . A very fmokihg . liqutff pafles.ihtb,^^^ 
receiver, and to^rds the end oftbc difiilladon a very thicit .^d' cv^ conefote 
matter. When tb* opefatlba Is finifoed, the fidudr in the fcccii^ be 
poured quickly iiifoa cryfodgUi^ with, a glai^/r^ppijty .. jWfoeh^Ms tro 
18 Ojp«ncd, a wl^e, oopipus,,*t(iicbi >;nd 

iongin the a^ without, , dUkbpcaf|ijg. ■ , ]: T,' ' 

The vei*f coricentwti^ 3 |i| 8 clnb iacfd; contm tho ebrmfive foblimjab? qqits 
the mercufy in- thb,''catp(!i^«£Ki^p!tb^''Wf>he Viih;.^f»^- has the 
property or raifir^ ''trioll;, a. ifoitiMerjable 

quantity, of the is 

far from 'being latufatedivci^' ti'ii 5,.,4t ii'ftttf 'ihjji^^^ifcapabfe'^^ d^ly^g 

■ much tin ' in the ordinary 'iWa^v'- ,,'F rdias' its' 

great concentration^: pibaiBqs- piartly:li^Ypt!0i^^a^;{^5jira^ 

Nevertiielefs feme ' other. ,t!aufe: prlbbai^%'''coh^|V^,';j^Ve'|mrtmi?jf»^<f^ ,^Por 
akhotigh this liquor of 

fait, diftilled, in .Glaubm-‘a;foah|ieK,;*iti: Ids 

elaAic. ■ Another „ vay .^ffiBricjali^pstence ■andihohieh|t^ted 
foitit of fait is, that by mixing the 
wine, marine .tfoa* may. be obtjuoed. i&r 

Lafl;ly,,'<i£-'We aMcmpt.'^o djlfolv?, .tsh.m 
concentrated.' fptrie of ialt .as W'-l#Wyfbs, 


^ concentrated.' fpirk of Mr m 
’’this 'acid, foTarffom bdog! 
fmokcit'.' .A 
naiediwith' 




and ..the- 

eafily (kte»d^" W^ir 
the 


what. .pginc|ij|i^>J^'['tii^^:^p 




'The fin©ltM^'-,|^ 
«ia,rirtc add, when imj 
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’when, it is inixed with A ^bI]iit|E>n ef'gold in aqua regia, it forms die purple 
precipitate of CaiHos, as aU other ii^utions of tin, and even pure lirt not 
diflblved, do. See VktcnftATs af Cassius. It may be prcdpitatedl 

by abforbenc ealtiVSi and by. In fevcral dyes, particulariy- in 

thofe .which a>e It pbiouccS me filing’ tin diflblved by marine 
-add.' <Ss!fvDvfimQ, ' 

The neceffary marti^ifefneint'fbl* making the fm^ihg fprtrit of Libavius is not 
“vc^ troublelpme or diificult. This operation ii inUcb,, eafier than the diftil- 
lation of very fmoking fpifit pffatt by 'mbns of vitriolid acid, from the greater 
elafticity and expan&ve fprciel^’' the vapors of the latter. . 

For the diftilfatiqh: of the ifmok^ Libavius, the tin i.s previoufly 

atnaalghmated With 'h^hl^ vbrcaufe, is much more eafily ruifciblc 

with corrohiit v^ the and the heat en- 

creaMi aftj^ t% h#)!«jr or the concrete; part qf ’ the combination of 

tin with i^rine ad4, revived from the corrofive lub- 

limate may’ he WadpOR'y, and Corrosive 

Sublimate. - -V.- '•* ' 

, CCCCXVIL D Y'N E) 

H O ;F F M ^ ufed iti medicine CFnly, i.s 

a mixturis of vefy refti^ fpirit tif vdMe,? hf-itheri and a Ihtlfe of tlifc fwcet 
oil of yitcioL\ IS made by miittftg -mi t^Uc© pf th^ of wine 

which Brft m ^ erf the liquor, and 

afterwihds b^' d|Shlying^h? aod which contains 

the'' hthfet, ■ twd#' I^rafbsr ■' die ■ ether hai* pafled; This 
is , what. ■ U xafled , '%,lks<, of'v,0,offmaij, ^ l-t 'haR precifely ' 

the fame virtues asf,'ti^ietH|f,N%hi^c^ begih to &bftitute for it. 

As echeift oi) rfie' and 

acetous aetd^ j^Udrs tbay be^^lhade fibm m imitation hf 'that of Hoffma n 
from,', the vitriolic'aotd. V;^<!i?.„F;T*i-ERs. ' 
■’../■CCCpCYnt'i'li i 'Litharge ii'iead deprived of great 

p^.t.^4^^ph)ltfeii|0'|iy:ifih^^ 'iS.'in 'imperied: vitrification. 

le^, fhlf metal, which is 
viii-iit with the 

f''^4d';,a'tn9Wr fliining 

hiore.'or left white or 
■ The white 

■ ■■■ 

;|»d 'of 'that which 

dtwif;' pMCtals ‘is. thus rc- 
his^ds 'pb4'ai'h«(a.'ii''^t^,*^'i‘eft' of 
;'0d w"'Ya^ Totters 

for.itbr 

fdtea aifo 'in. palhri^ 

' "?>"«»;,> 'riih' compofitioh ta 
B«jm:bf'0tlifer feibftinfcbspr 

-■■ . ■AiJ:fhe'';lfthai^., 

,»’''''Thef''‘’qi08ftti#‘''lhM4^’'4l*‘i!*e,''k than 

C c c z ft 


fcorii^^i 
filvef,; is 



of 

glaffe-s, 
general 
is com- 
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u Tttfficienc for the demand^ «iBi therefore it is not prefuutid pvrpo£|ly. $iee 
Refining JLbao^ 

CCCCXIX. LIVER ^ ANTIMONY. Liwr of «mi- 
mony refukft from the detonation of antimony with an eqoalw^ht i^ nitre. 
Thefe two matters reduced into powder are to bO' Wgwher* p^t inth 
a large crucible. The matter is then to be kindled,* a^ detefnation to ho 
m^e. Whiqa it has detonated, it is td he ket^a rufitm imd than cooled. 
When the cmcible is broken, at the bottom two dillliiiSl; matters are found* 
which may be Separated from e^h other by the Rroke of a hammer. The 
upper matter is a faline fcoria, nearly of the fame nature as thefcpriaof the 
regulus of antimony. This is a true antimpniated liver of fulphur*. mixed with 
a certain quantity of vitriolated.t^tar,. ^'he lower matter ia heavier. It i$ 
opake, compadi* red* and brittlei .This is the hver of antimony. Its color 
and appearance have been fuppofed hmilar to thofe of the livers of animals* 
and thence it has received its name. 

Liver of antimdny is principally compofed of the jnetailic part of antimony* 
half deprived of its fulphur, and <$cphlqgifticated by niwe. 

Some chemifts conhder the ^r m,amia|any .as vap antimohiated . liver of 
fulpbur. Others affirm, that it is onl^ the metsil^ ^ttmony* melted* 

by means of a remdnihg part of ^ilphur and phlogiftpn, into a fubftance the na> 
ture of which is intermedtatebec^t thofe of antimony ^dofglaGt of Antimony. 
It may poffibly be fometimes in dneftate, and Ibmestmes in thepthef* according 
«s the matter has been ttmte or I«fs long in thb hre^^^ and more mkib well 
fufed. The true natureof this , fubAanco may ea^^r b^ akx^Ftam by a proper 
examination. But this preparadon* which iyas jpodBihwed as important when 
antsroomal remedies were firft mi^uced, . ^^lervna little notice. 

For it is not of any uie in what is propmly and kis i^ 

employed in Medicine* lince koines mmcrm andemj^ib (ai^ imro<^ 

duced, which are rem<^iea fuperiot to all from the 

of their e0e£ls, when they are well prepared, ^d by whj^h all the e^efb ol^ 
tainableby any preptmtion^ of anamony may , be by^' them 

feparately or conjunddy in di0i(rait proportions, ; to the iadica* 

tions to be anfwered. Sm' An^timonv* kEXMzs: 

(EmeticI. ■ , , • 'vVf . . 

CCCCXX. LIVER a/; A R SEN 1 of » a combi- 
nation of white ar^mic with liquid Sited vegembie^<^,,>br ^ i^ 

Arlenic.has in genefal'aftrong j^ofidbn '}'i^«-.h^cquefi 

in his Memoita Arfpnic,, '.mentions a amch 


refuits from the uniomof asilimic dho; 
decompol^p^mnd ':ics'aeid' 4 i'diienii^^ged'/ih' , 
To this fab; .be, hat mviiim the name 


Thelfvj 
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from 
; The 

concencratos 

miift be added. This i 
it » to be addod till ibd , aikab br J 
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«ldiougl| it is ftiil of fnore arftnic fuperabundantly. 

While the alkali diilolves the arfthic in mrs operation, it acquires a brownifh 
color, and a and i^fsmreeable f|ml|, wliich however is not the linell 

of pure swfonif bcatfcd aod yp#tUi ^4 . tl^s, fixture becomes more 

and mofe thjick, and atde%th ? gldey ^n£peni». '1^i$ matter is notcryf- 
talUzablc as' the neutwd aiieni«cid;|^^^^ It. ia ia^rdeepd^i^^ by the action 
trf fire, which fcparates thcjte(erH^n iFbia dppi the arfenical felt. 

Xa%, any pure add af Ifepatafm the liver of arfehic, 

in the fame manner as fulphur feom'Ud^ pf lblpi^^ whereas the 

neutral arfenical fdt ttieatts m fhe united affi- 
nities of acids and adenlctnaybc com- 
bined with filled' :alkab'dn;'twdiy^«i%|wnt'rM ' .I'" v 

The aptbor has ^fed pj; -life ;tipnfl^a|ip». the %o 

difUnguimit from the Jiieptral alfenic^^^ and inlipjitajioln of tfee bame of the 

aver of fiUphur^ given tO the cPife.binidpn of the; fixed alkafi with fqfphur. ^ See 
Arsenic' «wd--<N.Evt«.A'i;'>d'|ia4i«fCA'n"Sa'i.T. ./ , 

CCCCXXI. LI y Sit a/ sulphur. The liwf qf fulphur is the 
combination of follfe>tir wuh valkaUne m^ Ordinary Uvfer of fulphur, or 
the cotnbinaeion of fplpbsr wi|h fixed Way. be naado'eith^ the dry or 
humidway.'. ^ 

To liverof fplpfeyt 1^. the dfy .w^ or By Tofib% equal J^urts af fixed 
alkali '^tfidphur ..ate ^'miiwd^;fe# into a 

cfuciWej and it fe cotObuftion of 


the fidi^ur. feiM'o^.®fe(*^kryi'.,bcca$de,''-i;he fulphur 

eafily melts tmd '^tt^n;;^.,tbe featdi? ; , thfe mixture is per- 

fe&ly fufed, it fe fe» fomfed uj^ a gtea^ tic liver of ful- 


fcftly fufed, it i$ to be poustd u{fe^ a gte the liver of ful- 

phur congeafe and acquues a brofern ct^. Mf it be required to be kept dry, 
it muft be quiddy broken in pieces, and ppt while it is yet hot' into a bottle 
which is to be well corked,! mcaufe it readily imbibes moifimre from the air. 

To make liver o£;Si}ph.ur' in the humid way, concentrated hquld; fixed alkali 
smd finf powderlpf fuljmu*' to be boiled toother, dU the alkali has difiblved 
ail ilwt itje^n : the^^ui^ is then m be l^watad and evaporated! This fccond 
method of fultehtif fe not^ m^ beexufe it is longer and 

kfs ad^nta^jfe/.d^-tnfe^iwi^.' / ’■ [y 

liver of fid||fiji||;fe:;an.;4^tnp0rittot oOmblnaddh becaufe it is in 

gavral<n:veryjfe^j^l;whfefeli;’'^.Thfe'''«?>mTOUn^^ to the 
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white powder: but this .powder, when dried W esaminied, ’ ap|»i!W to be 
fulphur, fuch M It was before. ’ 

Although sri^fl^lc acid whioh 4S cOnfciain^ iri folphbr ; bc' 
llrbngcft ac|d, ythelcdj^Huf is he#i:tlK!iej& fepaf^t^ from, tte by apj' hcid, 
c^'cn by thd ^eakett^- » viheffar. . Th» iii , ahothOfi Spibof Of whit 

we have ^viiaced eph^rhihg die |h* is'cotob^ 

allcali i for If f he union of the inflammable princij^ Of the'fUlphur idia not cori- 
fidcrabiy oppofe the adhefloo wfflth die acid of iroVfblphuit is capable of coii- 
tradbhg with fixed ailkalt, the, W<affc:ef ' acids, feparate it. 

Thefe effe^b.may be explairiedlby tli^t the lefi fiifiple 

anybodies are, the left ftrongtytH< 5 y;ffP.f^fJable! 6 fadheri 1 t^'t^^ bpdies. 

, , The liver qf fulphur exhibits ‘ alfo phhWoni fenbh 4rofthy -of ' iatt^tion, 

and which depends alfo, as weifo^ fee, ';bn the^ftine prinei^le. ; - ,lt Isi, that the 
connexion betwixt the phlOgrfld^ and the acid is mObh left ’in fulphut united to 
an alkali than in pure Uilphuf. J This ft |ddved by th® fineli of the Uyer bf ful- 
phur, which is very ftitme anti very ftitid* even when it ft: n9t:hoat^i white 
fulphur, not heatca, has fcarfciy ahy fnraell,' . \ ‘ ; i . 

This fmtll of the liver of fidphur, whifen, reftinbW !much the (hf^|| bf ®ggs 
beginning to putrify. Becomes much ftroftger Wheii it is decoinpbftd By ah aetd. 
It is certainly occafiejned by hh evaporation of pan of-ti^ pbl^li^n of the 
iulphur; for it. produces exadkiy/all the hfledti of tlfti iriSainhiabfo principle 
when reduced into vapor, or’ vrfiied it difirngages itfelf 'iVoiiv 'bodies without 



Inftantly killing men and ahitfials. Thirfe are whi^ 

duced by the vapors of charcoal, and of fubftances Uhdbf^iiig the fpiritpous br 
putrid fermeM|fiona, Mr. Cartheufor, talking of 'thji lijhhher/^f de<k>ltwpoflng 
fulphur with aHplkali, to Obtain from it the apjd without fetdible cotnbuftion, 
according to Stihrs prpeefe, cxpreftly rem^rksi that the yapor which exhales 
during this operation afle'ds the heady and .l^knowa che> 

inift who, when he was dfccOmpofing at Onc^, a“ l^ge dna'htiiy.bf ful- 

phur by an add, was ftHick by the vappr. fb^jas tbialldbiyh;,,^ 

Further, the errianations of liV er;^ b jr fulphur;* hTfe .'hbttnng ' ^e thap 

pure phlogifton reduced into va}k)j||||||w 

vapor of. burning fulphur, which iiB|Pilogifli<;)$tbd tbofoeuikna- 

tbns, I fay, of liver of fulphur are’ 

ceiyt'ng*the inflammable prind:pl.e, and'\!^'ibi«i^' 


thefe bodies^ according totbiar'natiu^ ahl 


be cx’^ed the vab6i|;,pf,Byer'.((:tf 
folutio.r- of'Bver Of fcitebOri '.’thfe" jfotface' ^“'t'hft'* 


precjpitawd by flyetbf'j^b^/iBitbeifetbrt^! 


brown,: Bl^k^ 'of ' W;- 
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phur may be fuecisfsfolly etbpioyed lh4"’!i 
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winci wd rcciprocaUjr, thefe metals* their folutions or calxes, may be pro- 
perly applied to difeover lulphur in mineral waters or other liquors. See Ink 
tSvMl'ATHLTlc), WaTJERS (MiNBRAL)* WiNE. 

We mull obferve* that in this application of the phlogifton of liver of fulphur 
to moft metallic calxcs, this phlogiftonji although tranfmitted either in vapor, 
or by the humid way without fufion* combines neverthelefs fu intimately with 
thefe metallic earths as to renve them* and to rtilore to them all their metallic 
properties. 'I his truth, though long ago known to chemifts, was alluded to by 
Mr, Kouelle the younger, wboi« in (the Medical Gamete* propofes this reduAion 
in f >rm of a problem, as a very great novelty, he chemid; who replied, 
judiciouOy uled litharge to mako this redu^ioh viftblc; becaufe this preparation 
ot lead being in molecules or fcales,' which prelent Airfaces very Imooth and 
fufficiently loige* is very proper to Ihcw the metallic color and brilliancy which 
the litharge inftanily aifumes* when it is immerfed even in a cold folution of 
liver of fulphur. Rbouotion. 

All thefe properties of liver of fulphur fhew very clearly, that the adhefion 
of ilie phlogipon to’thc acid in (ulpnur is greatly diromidied by tlie union of 
fulpliur wiin alkali ; and as the phlogifton is infinitely more volatile than the 
acid, it may therefore be more eafily feparated'from the liver oT fulphur. 'I he 
fmdl and enlanarions of liver of fulphur Ihew, that its inllammable principle is 
continually d^pating. We may theretbre confider fulphur, formed into liver 
of fulphur, as gradually decompofing, paitiruUrly when it U diftblvcd in 
water. Accordingly, ifiwc prelervc liquid liver of fulphur in an open vfllJ, 
the quantity of lulphur diminiUvcs more and more, and the liver ol lulphur 
gradually changes into vitriolated tartar. , 

We may form' an cxplanacion of this diminution of the connexion of the 
principles ol fulphur in the liver of fblphur, if we lupixjfc that .ill bodies have 
only a certain determinate degree of force by which they adheie to tn« h other ; 
which is very probaBle, and is even Ihcwn by all the phenomena of c! cunftry ; 
and if we fuppufe, m the Ibcond place, that in I'ulphur the phlogillou and acid 
have exbaulkd upon each other all their force of tendency or of combination. 
Upon, thefe fuppofitipns* thefe two principles are either incapable of combining 
with 4 third body, as with the alkali » or if they combine with it, this new iiniou 
inuft jefien the force of the former union > and this accordingly appears to be 
the reafon why the ftmjpleft; bodies are thofe which concraa the ftrungdl union. 
$ee AsrixiTv* AcoRtOATtoN, Coiisbimatiom, Socvtion. 

Liver of fulphur is a great folverrt of metallic matters •, all Whi^h, e.xcepting 
ifiioc, it attacks* particufetly in fufiOo. It feems to difiblve gold more eftf< 
■tually than ocher metals, Got.o. This compound diffolves alfe v(£>c-cab!K 
coajli^i evsp by the humid ji^iay* according to the obfervation of Mr. J< outlie chv 
younger. This Ablution is of a gmep color j and when liver of fulphur has 
’diflblved charcoid |sy ftifion# k wcomes of a much deeper red color than 
when purej" tks may be obfef^ in the making of artificial fulphar in. Stahl\ 
ptMUldoe, 

‘ •flW'qctJfcM' kindli bf liver, of fulphur may be formed by the ccwrrjbination of 
’Vo|.itke iMRi pf or of abfei bent earths* all which attack fiilphur m lu* 

thr kdiu' ^he thpfe Ijvers of fulphur may be referred to thoii u 
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the oi dinary one*, but they have not been examined lb much as they ought to 
be. See Suernuft. 

CCCCXXII. LIXIVIA L. Thofc faUs are called lixivlal which have 
been extracted by lixtviadon, and theie chiefly are fixed alkalis i which are 
therefore Called lixivial /alts. See Alkali. 

CCCCXXIII. LUNA CORNEA. TWs name Is given to the 
combination Of marine acid with filver. . Martiie Icid has in general a great 
aflinity with metals, and particularly With thofe called or /»n<Tr, or mer- 

eurial metals. Of thefe is the chief. Marine acid Can fcarcely diflblvc 
thefe metals in the ordinary meriiods. They moft be generally much divided, 
or the acid muft be much concentrated, reduced into va^jors, and sflified with 
a confiderable degree of heat, to accotnplifla the fohition. This is particularly 
true as to filvcmnd mercury. But whOiO thefe metals are previoufly dtl^lved 
in nitrous acid, dien the marine acid, which has a ftronj^r affinity with them 
than the nitrous has, feizes them, quickly, feparates them from the nitrous 
acid, and forms with them a new combination. 

To make this combinatbn with filver, it is firft diflfolvcd in nitrous acid. To 
this fidution marine acid, or more commonly common fait difRlved in -water, is 
to be added. The mixture fbon become# turbid, and in h a ebpidus precipitate 
is formed, which has always the appearance of curd. The fenution of fait is 
thus added till no more precipitate is formed. The precipitate. When feparated 
from the fupelnatant liquor, is called luna cornea. 

Marine acid has fo ^at an affinity with filver, that it overcharges itfclf* in 
fome meafure with the metal in this precipitation. Luha nxirnea is much left 
fbluble in water than the combinations or other metals with this acid. This' 
little fblubility of luna cornea is the caule of its appearing in the form of a 
precipitate. 

The adhefion pf the marine acid with filver is vefy firong m luna cornea. If 
this matter be cxpofcd. alone to fire, the acid carries off with it a portion of the 
filver, although this metal be very fixed. The remaining matter melts, and 
takes the form of a horn-like fiibftance, as all chemifts fay *, and hence it has 
been called luna cornea. Some difierences muft: occur in combining marine 
acid with filver, according to the manner in which it is dmie* and particailarly 
according to the proportion of the two fubflbances, - 

Luna cornea is not employed cither in medicine pr. in the arts f/j j and is 
even little ufed in chemillry, excCptii% for particular o^i^tioiis and refearches. 
This precipitation is very convenient, for example, in\the examination of mi- 
neral Waters, or of any other liquor, to (fifeover if th^'Confiain marine acid in 
whatever bafe it be etmged, excepting me^llisC bafcf-y tbefo skaters con- 
tain the quanil^ of tnariiK t^iuna prodpkated by 

^ r_ '■ \ ^ 

(/) T^una eornea mixed with fea-falt and and clea^ if 

tartar rubbed on hrais, gives a ^ver<4ike the operxdnwhe mpeaim 
appearance i and is the fubfiance^employed to be fiiil|ckody thidc. yThe having 
for thefilvering of the diat-phnes.for 'c)o«k;8. a, ftron^ tV ijfiite wifll the ma- 

A more riibflantial ii)verl^ih>ay be S^ven rtne and than the jfeparafiw it, 

by the above mixture^ if the j|iitce of btaisto front tbi* lotdn ibib^* tht^^ecl- . 

be filvered be prCvioimj^dieiUira contfiderably, pitMed'npbh tht^ihtfatv ' 

them 
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them from a folutioh of filver in nitrous acid, and this luna cornea is eafily 
known by its curd-like appearance. See WATeas (Mineral). 

We may eafily perceive that when the marine acid, which forms the. luna 
cornea, is engaged in a bafis, it muft quit its balls to combine with the filver; and 
then the nitrous acid, which was united with the filver, is now difingaged, and 
joins itlelf to the fubftance with which the marine acid was firft united ; fo that 
two decompolitions take place, from which two combinations refult. Thus, 
when luna cornea is made with a folution of common fair, the liquor after the 
operation contains fome cubic nitre and if marfne fait with an earthy bafis 
was uled, it would be transformed, in this operation, into a nitre with *an 
earthy bafis. 

The beft method of leparating filver from marine acid, or, as the chemifts 
fay, of reducing luna cornea, is to mix it vciy accurately, and to melt it in a 
crucible, with a very Jai^e quantity of ibme fixed alkali ; but the heat mufl be 
very gradually applied till the ebullition and fwelling, which are caufed by the 
aftion of the. fixed allcali and marine acid, have ccafed ; then the heat is to be 
encreafed, and the matter is to be thoroughly fufed •, after which, the filver is 
found revived at the botyom of tlie crucible. This' filv^er is juftly cftcemcd to 
be the pureft of all, when the feveral operations have been well made. But the 
luna cornpa canftot eafily be reduced without lofs ; becaufc it is ape to cva. 
porate p)artly, and even to pals through crucibles. See Acid (Marine^, 
a/iJ Silver *. 

CCCCXXIV. LUTE. In many chemical operations, the veflcls muft 
be covered with ibmething tp prelcrve them from the violence of the fire, from 
being broken or melted, and alfo to clofe exaiSUy their joinings to each other, to 
retain the fubftances which they contain, when they are volatile and reduced to 
vapor. For this purpofe,. ieverrtl matters are cmplpyed, called in general /utrr. 

The lutes witl\ whi«h glais and earthen-ware retorts are covered ought to be 
•conipofed of nearly equal parts .of coarfe fand and refrabbory clay. Thele 
matters are to be well mixed with water and a little hair, fo as to form a liquid 
pafte, '■^ith which veflels are to be covered, layer upon, layer, till it is of the 
requited thicknefs. 

The fand mixed with the clay is nccelTaiy in this lute, to prevent the cracks 
which are occafioned by the contrabling of clay during its drying, which it 
always does when it is po're. The hair ferves alfo to binci the parts of the lute, 

• ‘Mr. Margraaf has made experiments to continue to triturate during fonic hours wirii 
.difeover the beft method of reducing luna a little more water. Thus an amalgam will 
cornea, which he found to be the following: be formed,-which being walhcd from a white 
Diflblve half an ounce of fine filver 'iq aqua powder and dried, will weigh three ounces 
foftis, precipitate it by fea-falt, tujd edulco- and half a dr.im. By diltillatlon of thi.s 
rate the precipitate, whicli will then weigh amalgam, a refid uum of filver, four grains 
fiv.p ^ii^ ,a94„ fixteen grains. Fq#>«he rc- lefs than the original half-ounce, will be 
duMion^ this precipibltie, mix it With an obtamed. ,By fiiWiming the white powder, 
omjKe.^^ 4 ,n half pf dry volatile fal't^mQ^ .which weighs five drams, three graitis of 
ni^,, trituirate ^ent wdl iwgether with a filver will be obtained : but if the amalgam 
litiio waf^ ditrihg a qu.^ter of .an hour ; and white powder be together diftilled, the 
then add thtpo ounces pf imreury obtained operation will fail, and the luna cornea be 
from cinitahtu: by ^eans of. quicklime, and recompofed. See Berlin Memoirs, 1749. 

Ddd 


end 
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and to keep it applied to the veflel : for, notwithftanding the (and which is in- 
troduced into it, Ibine cracks arc always formed, which occafion pieces of it to 
tumble off. 

'I’he lutes with which the joinings of vefTel are doled, are of different kinds, 
according to the nature of tJie operations to be made, and of the fubffanccs to 
be diftilkd in thefe veffels. ^ 

When vapors of watery liquors, and fuch as are not corrofive, arc to be 
contained, it is fufficicnt to furround the joining of the receiver to the nole of 
the^ alembic, or of tlic retort, witlt flips of paper or of linen, covered with 
Bour-pafle. In fucli cafes alfo flips of wet bladder are very conveniently ufed. 

When more penetrating and diflToiving vapors arc to be contained, a lute is 
to be eriij>loyed of tjuicklime flaked in the air, and beat into a liquid pafte with 
■whites of eggs. This pafte is to be foread upon linen flips, which is to be 
applied exadily to the joining of the veflels. This lute is very convenient, eafily 
dries, becomes folid, and lufRciehtiy firm. 

Lafily, when faline, acid, and corrofive vapors are to be contained, we muft 
then have retourle to the lute called fat lute. This lute is made by forming 
into a pafte fome dried clay, finely powdered, lifted through a filken fearce, 
and moiftened with water, and then by beating this pafte well in a mortar 
with boiled linfeed oil, that' is, oil which has been rendered drying by litharge 
diffolved in it, and fit for the ule of painters. This lute eafily takes and retains 
the form given to it. It is generally rolled into cylinders of a convenient fize. 
Thefe are to be applied, by flattening them, to the joinings of the veflels, 
which ought to be pcrfc^lly dry, becauie the leaft moifture would prevent the 
lure from adhering. When the joinings are well doled with this fat lute, the 
whole is to be covered with flips of linen Iprcad with lute of lime and whites of 
eggs. T hefe flips are to be faftened with pack>thread. _ The fccond lute is ne- 
ceflary to keep on the fat lute, bccaufe this latter remains foft, and docs not 
become folid enough to flick on alone. 


caXxxy, 
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CCCCXXV. m if A C E R A r I O N. M;»ceration is the fteep’mg of 
XVJl bodies in a cold liquor, to foften, penetrate, and oj^eh 
them i or even to d^lorve fome princif>le of them. This operation is elTentially 
the fame as digeftion, and only differs in this, that it requires no more than the 
heat of the atmofphere. Maceration is preferable to digeftion, whenever heat 
is ufelefi or hurtful to the opmtion. For inftance, when hard and woody- 
aromatic Vegetable matters are to be deeped, wij^i intention to foften and open 
them, to extraft'afterwards more eafily from them their cflfential oil, they ought to 
be macerated without heat, and not digefted^^ cqnfidering that the iinalleft heat 
is capable of diflipating a great part of the ipiiitus reftor, which ought always to 
be preferved as much^as is poflible, lince it ameliorates the eftential oil, and 
encreafrs its quantity. <• 

CCCCXXVI. MADDER, (m) 

CCCCXXVII. M A G _ i S T E R y. This name is given to almoil; 
all precipitates. Thus m^iftery and precipitate arc frequently fynonimous : 
but lately chemifts have chiefly ufcd the term precipitate, and applied that of 
magiftery to fome particular precipitates only," Urhich are ufed in medicine and 
in the arts. Such are the magiftcries of bifmuth, coral, crabs-eyes, fulphur, 
&c. See Precipitation and Precipitate. 

CCCCXXVIII. 5^AGISTERY c/ BISMUTH. The ma- 
giftery of bifmuth is the calx of that femi-metal, feparated from the nitrous 
acid by water alone, and well walhed. 

To nf^e this prepar^ion, very pure bifmuth muft be diflblved in nitrous 
iwid, which niuft: idfq be very ‘pure. To this iblution when a very large quan- 
tigr of ejear water is added, the whole is tendered turbid and milky, and a 

f ' ' ' ' 

:Mad 0 £Rv The r^t of itn^ bones, of a deep red* Wool, previoufly 

witcr 11/ith boiled in a folution of alum and tartar, 

jpint of winp with <a deep This receives from a hot decoction of madder 

xooU aniideals and tarts^r a very durable, but not a very 

•food, tioj^ th^hr ahS then^h^dfifoIid beautiful red color* 

D d d 2 very 
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very beautiful and fliinirig white fediment is afterwards formed. The Tuper- 
natant liquor is then to be decanted ; the fediment is to be put upon a paper 
filter, and more pure waterds to be added, till it comes off quite infipkl. 'J’he 
fediment, which is the magiftery of bifinuth, ought to be carefully dried, and 
kept in a well clofed bottle. 

' Bifmuth is one of thofe metallic fubftances which are partly leparated fronx 
acids by dilution with much water, and which cannot be kept diffolved but by 
acids concentrated to a certain point, or wiicn the acid is more than is fufficient 
to faturate the metal. By the dilution of the ficid, then, this operation is per- 
formed. The precipitate is very white; both becaufe a ffnall portion of acid 
remains united with it, which the water cannot take from it, and bccaufe the 
nitrous acid has taken from the bifmuth moll of its phlogifton. 

As bifmuth relembles lead in many of its properties, fome chemifts obferving 
that by mixing a folution of common fait with a Iblution of bifmuth in the 
nitrous acid, a white precipitate is formed, which alfo happens to folutions of 
filver and of lead, believed that in this precipitation the marine acid united with 
tlie hii'muth, and formed a bifmuthum corneum. But Mr. Pott, altliough he 
had been himfelf of this opinion, has Ihewn that the precipitation is caufed 
merely by the water in which the commoh fait is dilTolved ; fince, when the 
folutions of bifmuth and of common fait conttan the fmallcft pofliblc quantity 
of water, no precipitation rcfults from their mixture. Bilmuth, therefore, dif- 
fers eflentially from lead in this reljpeiff:. 

The chief ufe of the magiftery or bifmuth is to enter into the compofition of 
wiiite paint ufed by ladies. Ifr is preferred to all other whites from! its fuperior 
beauty, it.s luftre, and ah almoft inlenfible tint of carnation, w'hich renders it 
more fimilar to the fineft and whiteft Ikin. 

This advantage, which is very gtcat, is counterbalanced by great fhults/ 
The fliin is fiid to be confiderably fpoiled by a continued ufe of it ; it is alfo 
very apt to acquire a blackilh color. Metallic fubftances and their calxes are 
known to be very apt to be impregnated with phlogifton, whcn‘ it touches 
them while it is in 'vapor, or in any other ftate favorable to combihation. By 
this means, whether they recover a part of the phlogiffon of which they have 
been deprived, or whether they receive it fuperabundantly, they always acquire 
dark and blackilh tints. But of all metallic calxes, that of bifmuth is one of 
the moft fufceptibic of this effect : its fine white becomes brown, and even 
leaden-colored, by a very flight expofition to the phlogiftic vapors ; fuch as 
the exhaliU.cns from houfes of office, from garlic, eggs, and particularly 
from live, of fulphur. For this realbn the white of biftnuth miift be kept 
in well- doled bottles, otherwife it would be injured by circulating vapors 
which p<;i vade paper coverings. From this property of . bilmuth, it is rendered 
capable of affording a kind of fympathetic irik. (SyMPAtHaTic). 

Some artifts prepare magift.cry of bifinuth by prceijaitating it fnorih its folution 
ui the nitrous acid, by a fixed alkali. But this method do^ not produce fo 
good a white as the precipitation by water alone. ..The Caufe of tms alib is, 
that the calx of bifmuth very eafily recovers its phlogifton. Alkalis, however 
pure, always contain fome' fuperabundant inBamtnable matter, arid apply it to 
the metallic calxes which are precipitated, arid particularly to 'the calk of 

bifriiritli,. 
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bifmoth, which becomes more brown in proportion to the greater quantity 
which it takes of this inflanunable matter. See Bismuth. 

CCCCXXIX. MAGISTER Y 0/ CORAL, CRABS-EYES, 
&c. Coral, crabs-eyes, pearl, (hells, chalk, and other fubllances of that kirfd, 
are all abforbent and calcareous earths, cafily foluble in nitrous acid, with 
which they form a nitre with an earthy bafis. If the dilutions of thefe matters 
be treated like the mother-water of nitre } that is, if they are precipitated by a 
fixed alkali, and afterwards .well vfafhed, all thefe earths will be obtained in a 
very divided ftate. The name of magiftery is theh given to them, together 
with the name of the fubftance which has been dilToived and precipitated. All 
thefe magifterics are nothing elfe but abforbent eartlrs, which difter little from 
each other, or from magnefia. , For the method of preparing thefe magifteries 
fee Magnesia. . . 

CCCCXXX. M A G N E S I A A L B A. Magnefia is 3 white earth 
precipitated from the mother-waters of nitre akd of common fait by a fixed 
alkali. It ought afterwards to be well edulcorated, to deprive it of all tlic faline 
particles it might retain. 

To make magnefia, the mother-water of nitre, or of common fait, is placed 
in a large vefiel, and diluted with a confiderabk' quantity of common water; 
then a liquid fixed alkali is gradually poured upon it, and the mixture is to 
be agitated, which prefentlj becomes turbid, and of a white milky color. I n 
this manner alkali is to be added at different ^mes, till no more precipitate i:; 
perceived i the liquor is to be further diluted with cooithon water, if that be 
nccefiary for facilitating the earthy ifediment: when this fediment is all formed, 
the liquor is to be decanted from it : it is then to be poured upon a filter oi' 
brown paper, fupporte'd by a cloth: pure water is poured upon it, till it i** no 
longer capable of giving any tafte.to the water : the earth is then to be formed 
into troches or cakes, and left to dry. This is magnefia, 

I’he mother-wateVs of nitre and of common fait are almoft entirely com- 
pofed, the former of nkre and fea-falt with earthy bafes, arid the latter of k a 
fait wUh an earthy bafis. See Waters (Mother), Nitre, Nitre isiib 
Earthy Basis,. Water ^ the Sea and Salt Fountains, Salt (Common ), 
Salt (Sea) wi/i£» Earthy Basis. Thefe falts are compofed of nitrous and 
marine acids .feturated with a edeareous earth, ■ and arc very dcliqueli'cnt. 
They therefore do not cryfl-aliizei and great quantities of them remain d;l- 
folved in the laft portions of liquor from which no, more cryftals can be 
obtained. Fixed alkalis being capable of decompofing.all falts with eariijv' 
bafes, and of feparatihg their earth, do aftually feparate it ,in the prefenr 
operation. Magnefia is then nothing elfe than a very much divided calcarcoui 
earth, -It is employed io; .medicine as an abforbent earth, and is a very 
one, from -the finenefs of its parts. 

The mother-wafers from wfikh mi^nefia is to be precipitated, muft nccef- 
farily be diluted in a very large quantity of water, becaufe the abforbent cartli 
di^piyed bythe^itroos ai^d., tnarihk acids, is there in fo large a quantity, that 
ao jaliWi is dilution, no precipitation feems at firft to 

fake lithb.'mplec^^ not icing capable of moving freely arul 

of jt^^aii^feach omef^f do i^t; form fenfible molecules,, and remain almod ia 
the ifetik Rate in whkb tbe^ were when they adhered to ackk. But tlie kva 
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ration is neverchelels made, and ib copiouAy* tliat the water of the muttore i* 
found to be in too fmall a quantity* and that the whole becomes folk!. Thi^ 
almoft iblid ccagulation* which happens when two very fluid liquors are mixed, 
aflonilhes perfons who do not underfland the reafon of it. It has accordingly 
been called the chemical miracle, miraculutn chmkum. To prevent this coa- 
gulation, and to allow the earth to depofite itfelf, a fuflicient quantity of water 
muft be added. * < 

After the precipitation is made, neutral falts with bafes of fixed alkali remdn 
in the liquor, which diflPer according to the kinds of acids which formed the 
falts with earthy bafes, and according to the nature of the alkali employed for 
this decompofition. Thus, if the mineral fixed alkali had been employed, the 
neutral fait formed in the mother-water of iea-falt will be common fait, and the 
neutral fait formed by that alkali in the mother-water of nitre wiU be Cubic 
nitre. If a fixed vegetable alkali has been employed, from the mother- water 
of common fait, the febrifugal fait of Sylvius may be obtained ; and from the 
mother-water of nitre, not only that febrifugal fait, but alfo ordinary nitre may 
be obtained. 

Hence, if magnefia be made in a very large quantity, the water, after the pre- 
cipitate has been procured, ought not to be thrown away j as from it much 
good nitre and common fait may be obtained,r according to the kind of mother- 
water employed. To obtain nitre, fixed* vegetable alkali ought to be ufed j 
and to obtain common fait, the^nineral alkali : the liquor is then to be evapo- 
rated, and cryftals of thele falts will be formed. 

If the magnefia is not wafted, it contains much of theft falts. In that cafe, 
it would not be a Ample abforbent, but would partake of the virtues of theft 
falts. Jt would even be purgative in a certain dofe:- but as the quantity of 
fairs which remains is always uncertain, when we intend that the magnefia ftall 
contain any, it ought to be prepared in the ordinary method, and afterwards 
iuch dofes of theft falts as we ftajl judge proper may be ad’ded to it. 

Some artifts prepare magnefia without prccipitatkm by an alkali. Their 
method is by cv.iporating the mother-water, and calcining the refiduum in a 
ci uciblc, to diffipatc the acids : but this method is improper, becaufe the mag- 
ntfia by calcination acquires the property of quicklime. 

If, inftcad of pouring fixed alkali into the mother-water, vitriolic acid be 
mixed with it, and if the mother-water has not been diluted with common 
water, a large quantity of a very white precipitate will be formed in it. Some 
authors have improperly called this precipitate magnejfiia i but it is of a very 
different nature from the earth properly fo called. («) 

(w) ThLs fubftance, dJftmguifficd by the rine, and acetous acids. With vitrioljic acid 
uamc from the dark-colored mt- it formed cryftais fimiiar in all jrefpedte to 

nera! called alfo or msfqam/e^ Has tbofo of the called With 

been accurately exatnmed by Dr, Black, nitrous acid it formed cry which deli* 
The experiments of that cxccllenrchemift quiated in a moift air. With marine acid 
on this fubjedl arc related in the fccond vol. it 3Jd not form cryftals ^ but the falinc 
of the £J/iiys PhUofiphkal and Literary^ matter being evaporated to dfyitefsv fob'n 
puhiijhed at Edinburgh. From thefe we learn deliquiated by : ex^fure to air* With^dif^ 
the following refults : i . Magnefia is folublb tilled vinegar ^ it formed no ciylhds by eHra* \ 
with eftcrvelccnce m vitriolic^ nitrous^ ina* poraiion i W a falipe VfMm: 

4 warm. 
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The fcdiment formed by adding vitriolic acid, far from being a pure calca- 
reous earth, confifts of that earth which this acid takes from the nitrous and 
cfijrine acids, and forms with it alclenitcs. This felenices appears as a preci- 
pitate ; Ix'caufe, as it is very little foluble in water, it cannot be all iuljpended 
or dillblved in the liquor: bat if a large quantity of water, efpecially hoc 
water, be added, this pretended magnefia cither doAs not appear, or afterwards 
difappears by being again diflblved* 'fkis precipitate is not applied to any 
ufe. See Sel£nit£s. 

CCCCXXKl MAGNESIA, (c) 


warm, was vifeid, refembllng glue in color 
and confiftence, ami when cold, was brittle. 
2. By calcination, it Jolt -A of its weight. 
When calcined, it did not effervefee with 
acids, w'hence thfi^ fubllance loll by calcina- 
tion was chiefly flxable airi This air^ and 
almoft all its weight loft by calcination, 
was reftored to it by folution in vitriolic 
acid, and precipitation from thence by a 
mild fixed alkali, the air of which it ab- 
forbed, 3. By the hft mentioned properties 
(2) it feemed analogous to calcareous earths, 
but differed from thefe earths, in the nature 
of the jfalts formed by it with acids (i), 
and alfo in other properties 5 but cfpeciaiiy 
in this, that even when calcined, it was not 
foluble in water. The Author of the Dic- 
tionary, therefore, improperly calls it a c J- 
careous earth ; this name being applicable 
to fuch earths only as are convertiMc into 
quicklime. 4. It was precipitated from acids 
by volatile alkali, 5. When unqalcined, it 
precipitated calcareous earth from acids. 
When calcined, or otherwife deprived of 
air, it did not precipitate thefe earths ; 
hence its attradlion to. acids is not greater 
than that of thefe earths } but the caufe of 
the former precipitation was this, that the 
fuin of the forces which tended to join; the 
calcareous earth with the fixable air of the 
magnefia, and the magnefia with the acid, 
was greater than the fum of the forces which 
tended to join the calcareous earth with the 
acid, and the magneiia with the flxablc air, 
6, When iincalcined, or united with air, it 
piecipitated lime from lime-water ; which 
ihews, that the cateaeeous earth bad a 
fiionger power to combine with flxable\sur 
than m^nefia had^ lince the former idrth 
tiaiic thia^air^^ni the latter earth i by which 
means the former was^femkred mild and tin- 
foluble in water, and therefore was precipi- 
tated* This property foggefted to Dr, Alfton 


a method of procuring fwcet water at Tea, by 
adding magnefia to water, the putrefafliou 
of which had been prevented by the previous 
addition of quicklime, 7. By diftillation 
of three ounces of magneiia, five drams of 
water, containing fome fmall portion of vo* 
latile alkali, were obtained. 

(«) Magnesia, or Manganese, is com- 
monly conlidered as an ore of iron ; but the 
experiments of Mr. Pott and Mr. Cronttedt 
Ihcw, chat this ilone contains little or no 
iron, and therefore the latter author has 
made a diflineft order of this earth, which 
he calls terrw magnefia. Its colors arc dark- 
grey, black, red, or white. Its texture is 
Itriatedl, or with concentric fibres, or inde- 
terminate, It has the following properties: 
1. It does not cfTervelce with acids ; they, 
however, diilblve Tome part of it, efpecially 
when it is calcined : fpirit of vitriol acquires 
from it a rofe color: aqua regia alfo ac- 
quires color, erpecially from the black kind. 
From thefe (blutions fixed alkalis precipitate 
a white earth. 2. A fmall quantity of this 
earth, mixed with glafs frit, gives red or 
purplifh colors to the glafs. By continuing 
the fufion, ' thefe colors difappear, and alfo 
other tinges which the glafs may have acci- 
dentally received ; hence it is ufed to pro- 
duce colorlefs glafs. Larger quantities of it 
are added When a deep purple glafs is re- 
quired. It is alfo ufed to give a glazing to 
pottery. 3, Fu fed with nitre or with fixed 
alkali, it gives to warm water various colors, 
green, purple, red, or blue, which change 
by agitating the water. 4. Cronficdc af- 
firms, that it deflagrates with nitre. Pott 
fays, it docs not. 5. Cronftedt fays, that 
he has fometicnes cxtra<^led a fmall portiojiL 
of tin from magnefia. 6. The fame au;fw)f 
affirms, that the colors given by magucil.i 
to glaft are ealily deftroyed by calxes c t 
arfenic or of tin* Whence docs its proi'ci i v 
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CCCCXXXII. M A G N E T. 

CCCCXXXIII, MALT. The grain is fo called which has been 
to germinate, and afterwards dried, fb as to become fit for the Ipirituovis 
tennentation, or for making beer. See Bbzk. 

CCCCXXXIV. MANNA. See Sugar. 

CCCCXXXV. MARBLE, (q) . 

CCCCXXXVI. M A R C A S I T E. This name has long been given 
indifferently to all forts of minerals, to ores, pyrites, and to femi-metals. 
Irately it feems to be confined to pyrites •» and Mr. Wallerius propofes to apply 
it only to filch pyrites as arc regularly formed. ThLs leems to be better than 
to leave it a vague and indeterminate fighification, from the ambiguity and ob- 
fcurity which might thereby be introduced. Sec Pvrites. 

CCCCXXXVII. MARL E. (r) 

CCCCXXXVIII. MARS is the name of a planet whicli diemirts have 
given to iron, and which is ftill much ufed in medicine and chemiftry. 
See Iron. 

CCCCXXXIX. MASTIC, (r) 

CCCCXL. M A T R A^S S. A rnstrafs is, a bottle with a neck more 
or Ids long, ufed in chemiftry for making digeftions and macerations- Ma- 
tralles are alfo ufed as receivers. Their form is different, fome of them being 
fpherical, which is the ordinary fhape j others flattened at the bottom, called 
tuatreijfes rvith a flat bottom i and others having the figure of an egg, which 
laft kind are called philofopbical eggs. Thefe matrafles are chofen according to 
the operations intended. The moft convenient of all, when we do not mean to 
operate on a large quantity of matter, are bottles of thin glafs, known by the 
name of medical phials becaufc thefe phials are very. cheap, are made of good 
glafs, and may be quickly he<}ted, fathat the liquor contained fhall boil with- 
0(1 E danger of being broken. This advantage they owe tQ their thinnels. Such 
f /niaia arc very ufeful in a laboratory and therefore a number of them ought 
.'dways to be kept there. See Vessels. *• 


of tinging, ghfs proceed ? Does It contain 
rny oV ilic known volatile metallic fub-, 
Jfances, or a new femi-im tal ? 

(!>) Maonet. Magnets .aM iron-ores, 
!'!>!n which a conildcrabk|B|^rtion of 
I’, '.II nicyjje ^'.traiicJ. N<»|PPffays, lhat 
i‘ c'/ arc 'al uoit totally folirole in fpirii of 
i. trc, .in.; partially in the vitriolic and. ma- 

) :ric ,ic) . 

f//' \*Bi,Es All thpfe calcareous ftoncs 
. r , .:K-d, which, are hard, which have 

;i . • . ! texture, arc capable of receiving 
iih, and which are coniidcred as 
Kor tijeir properties, fee Earths 
, ■-■•i.s). 

' . \ .TEE is an earth coRipofed of.dif* 
j' jitions of argillaeoous and of 


calcareous earths. Its properties vary in 
degree according to the projiortionS' of thefe 
earths. Maries cfferveice with acids, which 
property they receive from the calcareous 
earth. They are fufible by firci a.s all mix- 
tures of thefe two eardts are. By a lefs 
heat^ if the calcareous edrth ^edomiitRtcs, 
they are calcinable into a kind of quick- 
lime } . and if the clay ipredominates, they 
may be chinked by fire into .hard mafTes 
capable of miking ignihed fparks frona fteel. 

(fj Mastic is a reiui al^oft totally fo^ . 
Iiitble in fpirit of winey 'but\&ot.!at all in- 
water. It becomes - foft 4 h,d like 

wax, by being chewed. It is ufed as aar 
ingredient in variifiOMs. . > . . 

.... •, *■: -f 

CCCCXJLL 
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CCCCXIJ. MATRIX, (ty 

CCCCXLII. MATT. Ores not fwrfbftly deprived of their fulphxir, 
when fufcd, are called matt, Ijt is obtained in the firlt tuOon for the extraction 
of metal from fome otes. See Smcltino »/ Oasa. 

CCCCXLin. MENSTRUUM, Menftruum U a word fynom- 
mous with folvent. See SovvTton. 

CCCCXLIV. MERCURY. Mercury is the name of a pUnce, 
which is alfo given to the metallic iubfiance called fmeh^fiher But as mercury 
is the mod: general name, we (hall here relate the principal properties of this 
metallic fubftaoce. 

Mercury is a metallic fobftance ^ a (btning white wpearance, entirely 
iimilar to that of diver. It is habitually fluid* and coniequently we cannot 
difeover either its duCtility or the tenacity of its integrant parts. 

Its (pecifie gravity is very great : next to gold ahd platina* it is the heaviefi; 
of all metallic iub^tices* and even of all &no#n natural bodies. It loies 
about 4 t PVC of its weight in water , and a cubic foot of mercury weighs 
947 pounds. 

Neither air, water, nor the united action of tbefe two elements* appear to 
mtdee any fenfible impreflion upon mercury } nor is it more fufceptible of lufl 
than the perfrCt metaK Its furfree camimes, neverthelefs, to a cerrain degree, 
and more quickly chan gold and filver, when it is expofed to the air : but this 
is becaule the dufl; which ^ats in the air quickly Axes upon its furface. 
The watery vapors alib which float in die air ieein alio to oe aitraCled by 
the mercury. . 

Mercury may eafily be cleanied from thole extraneous matters which adhere 
only fltghtly to it, if making it pafs through a new, clean, and clofe cloth, 
and afterwards by heating it. When mercuiQr has been thus puiifled, and is 
free from all nMtaUicjsUay, it is confiderably fluid. A phofphonc light is pro- 
duced by lhaking in the daik; fuch mercury contained in a barometer. Its in- 
tegrant parts, like thofe of melted metab, feem mutually to attraCt each other, 
and always acquire a convex or fpherical form when they touch bodies with 
wldch they have no tendency to unite. 

Mr. Lemeri the younger aflfeits, that mercury loles no weight by bring kept 
in boiling water i and ^refore that water diflblves none of ’t. Nrveithelels, 
many good pbyficians are dT opinion, that water which has been boiled upon 
mercury has the property of kiUing Worms and other inlefls ; from which we 
may fulpeCt, that (bme merimrial parts are dlAblyed by the water, although 
thdr quantity Is too fmaU to be rendered fenflbki by a balance. Thcfe expen- 
ments deiferve to be repeated sidth due actendon. 

Mercury, when expoled to lire, prtlents many remarkable phenomena. It 
feems m Ibifrr no dnange from a neat that is not fuperior to that of boding 
water. With a greidte hetit tt ^s entUely dilflpated in vapors, like other volatite 
bodies* R undeilNl nb idmiration by having been thus reduced into vapor i 
Amt if die evapoUst bO nhuk 4 ofe ve^s, that iS|^ if the mercury be 

"Vs) Maviux. Ti^wntrixoforesisdie Tbei^sre wty various, generally fpsr, quartz, 
eamv wsa flony fubiiiaeia la which sbefe flatan, or bom-blend. Sm nau to ikoartidt 
meailie matteta are •mentfly iavcliped. Oats. 

E e c diftilled. 
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diftillcd, its vapors when < ondenfcd wil! form the fame metcury as before the 
Opeiation. Mercut7 rtmains unchangeable by repeated djllillations. boerliaave 
diftilled 1 8 ouiic^s of mercury 500 times, without pfcrceivihf? Any othef chahgft 
than that its fluidity and Ipcciflc gravity ilVere a lidlc encreAwd, and thAt forrte 
grains of afixfed inaifferlrtmairied: which imall changes Wtrti probdfaly pwduted 
by a puiihcation of Uie meicury, rathtr thah by aijyacal .dtei^atioHf of It. The 
V.ipo.-s of rtierrdry, like thofe of all Othet volatile if they cannot efcape,^ 

or be cortdenfed, caufe violent txploQons. Mir. flellot, of the Atatleidy of 
Sciences, lays, that he was pt'erertt at 'ah cx^seriment bf this kind. A petfottf 
pretending to flx mercury had enclofcd fomc of it m an iron bOx cloihiy ivelded. 
Whfen fhe mercury Was heated, It buiA the imn box» and dllftilaad in ihvifible 
VApbrs. . 

By digeilion Ih a ^fong hc^t, CoAtihoed during jnihrefal Vhohthx, foercury 
undergoes a mbre fenfiidc fiteratioA ^ Its fuJrface being grAditafty chAl^‘d ihto 
a reildilh earthy powder, vdthbut khy nrteialftic luflire, which flnatoi upcAi the 
furface of the fluid mercury, Without ihCorporAting with h. Thus any 


rcfembles a metAUic 'Breciphafo ; an4 As, for this jpurpdih, no addition is ne 
tclfary » this ptt^krtnbn Is cjdled mittitrlks ^idp/fatus pr or hicrcury pre 

fcipiiaced by idfcft. 


upon tms juoitance, witna patience unequauca even oy uie learcners ror nw 
art of making gold, kept mercury In digeilion during 15 ybais, without ob- 
ferving any ^ange, Mf&sb mae Upon its CmikCb A bAte blabk pOwdet had 
formed, which b^triturs^bb *Wsls eafily foauciblcintn uUla ‘anWreUry. ^ee Pat- 


trpiTaTS.VSR Sp. 

'1 ill lately it Was believed ‘that the flUiili^f hi rtiercufy WAs As eftfential to it 
in its natural 'Aate as Its Vt^atilitV : fo that thofo Who had )A>ored to 
tender k ‘fixed fbHid, bkptldWd 1b aiobin their pofobfo only by producing 


lately demortitratcd by tfte Members bi fhfc Academy afTwasiftourgh. There 

philofophcrs availed dicmfolv^ds dfthb fodirmedm dft D<c. whi<!h they 

yukhcrenciDitfcd Wr the aftlfi^ mctKbdsItWWh, flethiJittUte 

of Ipifit of mtre With fhbw, tWTOr.'del.ltl'A'thbribbmCTW dSfe 41 itH * 

dfgiee. I'k/ then perceived wt*fhe‘l^foV^ 
continued to nM ijic iMtdis Itf ctM,' 4 ‘Ad 

Having biY^n iMrJpifo6dfe(d>ii.,.t^y 'fobad cNIA ^illcik iasc» 

tualiy conlt^ldAited. ’€h!hi l^perhiNttit 

and found that Af 

thek iir^niSihts, lWy*4SrtrTOl«f^‘i|i!^^ A fifertfoled'li 


'phil^ophcrs availed mcrnfolv^ds 
fukhcrenciDitfcd Wr the afdfi^ 
of Ipifit bf mtre With fhbw, 


ioufj^. ^efe 
^0, whi<h they 


Thadjty. 
*Was use- 
omte, 
fbwe Af 


!h f^Nbled'ii 
muck this 
tfWal wNe- 

,Hyyanof 

i Academy at 
Feterlbourgh, 
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Vitriolic acid in ib origmal ftate does not aidif X3t, but very ilredkl|% ii^h 
mercury. Thef« two^ fubftances cannot be united tr^ther, unfeft'^acid be 
very highly ooocditrlicedi and a very £bix>ng: |ieae>a|]|3^^ 
ditions a»«jUQited In diftillitri^ Vhriolic aeidyV; jpouitd .^pon 
diftilbd^'bwoomei^^tene and^more .itt 

heat when k >1it4e(^cenba^> it then a^upen j^^^nspxu 
recluces-it>tO':'K:faltiic^''white''nia&< * ' 

In we obfi»rve,1tbntitbB|iottkm.b^ 

iation :b Very much of tl» volaltite a. - j - 

us to that the acid fdbet part InSn^inible: 
cufy. Neverthele&i whcsn-wc 


dndoce 
Jlbn'iner> 


cury, we find that this 
fulphoreOuii qudity« iherd^, 
acid by feme infiamttladjitt 

inoft 'other '• metallic ' matt^- hmiJ ; ■'■•tyiaa 'ipf lfc i VUii cn 

examination;' ' ..‘-i 



IThfs^vdhitdu’ 

vaa 


^When . 




fidtibie in Uratii^ i^'^' 

water^be ^Idi 

quantity.'.' The' 'p!^kih'"'|dddh3i 

of nadtuiy sridh 

It is'-.^'.'lalt' W|!t^''atlbyuun!is:«pusa4.? 

Ought . to; vfeb'''call®d'*>*#i| 
cndreb’’ 'pune mefdd)^^ 
or'-iblubility in. ' watw; ' !^yybe;''.i!^m 

Mr.-^aum^''; by a';fi3raciyit'‘|ii«llfdp^^ 
more and more 'lyellw, 
and' is known by ibe !name.o]^'nn!’<$lidi!i,^^ 

If, infteisd of treairi»^^b'’'V5li|^f~'" 
cury which'' rethai'jis. .j»i'x;the,>']P^siKtr 
tim'es' widhl Vitr|(^«'’.aicl^ 
more impregmit^ Wbh add;^4ld:i^ 
foihe «|ieiriift»'hi«>t'1m,ptd^^ 

If the’c^bma^ion 
greate||''pai|,'OT^||a^'.ii«"‘' *" 
that n«ht'oiy ; ttaiiM,, tli^\ 
quentiy jeqidia 

pbenonkftia 
Thi8"atfid 
corrofivcs'-abi 
Fro!tj;.thif 

fire, muc^‘ of ‘'dii'-batiic^ 
fed vapors ; and 
white, btcomcsyeUowi* 


..., .. ,-,ji!dw#;df'.the 



ln>'din':-ki|U%'^ 

-ifialeer#- It 

'f^.1l^^^bi^:'becomes 
emetk^ 

?mcr- 
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with this acKi heoomssiaiife^f^m^fix^ v H^verthekls^ by a fbfficiest heat 
h tiisnv be. 'litU]|xicd*.i ? ■ '* , '■ '■i ’ ■ ■ ,‘ 

-Xii ted 


:■ MtmkmwM iiilieii4i«^;T(Siiiiib!^ »«'«* wJ‘^»ary 

ft«i»^.. W.iibe»,.'a®fle#«(Wt^ wii'#A;^i?,;»cid. very coti- 

centrM 'te^rs>-.thefe two 

bodies 'ta^cjih^'liipfeil^^ 


h’be«e^«;ic is 
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Aiercurial ieartk(»icipagibionidaiitly b both tihde ^&yiGei» If Be<jbei^$<a{Ktiiaa 
upon this fubjejft W4s f^cicndy proved. &u Sublimate (Cobkoi^b^ : . 

The atEidtyvof icwl widt gneac^ wirercliiarges 

kfelf in ^leh s icoB04er^fe 

If corrofiv^B iUbMi« 6 r B diputaf . it will 

.rooeive 

'till ic no ext^uUhedfit^ dds luhd of 

' whioh . ''d» 'gtobidef' tpf n^eury ’ m '^Ihidl/iSnd 

that col^ve ful^iimaie is ,c(^[Klblo »£ ^ tittue 

•^tiari(itB''bftlB.W«ght «flf<90i iliie|tutyi;(\4)ild.if^a4ev^ fdbje^ted 

't!o foUto^n^'wuomlditaddB ef with' os^iwNe u uom- 

.plOacBdy Bnd'h ,tiew 'Ift^WIndt <<db»’4p|^m^ '^f'i^rcttry Is 

f»ach'in<iMcer-th«o'‘in corMwe '^y^iliro(K4-.''W^n«^ .b«ji. .Iseea.' mb- 

litned' ^ic«, -to -rond^t the ' tBtntbipaiijba;'. lonorO' .^t^aie,' -the kib- 

limate is then oalled ftof^dy /wea 

mwatry^ btfc^ofe'tte ibrtns 

BccHnpowbd wEc^is-imf'IW^j^' a 
purgative. ' Sfrds'. )id2»,;:tbe white 

>eagW dirtd''>thi#.i(dM?ha;paiwo ■'■:-\r\. 

/Cot^ve'^Aiblimate’ this ^ addition of 
ttteroo^*'" .whkb changes'ltiiiio' :ii^ :proporties of the 


ttnuine" aotd, 4niid even .:i 

tocroutt ■-has', doe ■iaheflfc'^priopolly T"' 
faline matter...' 
guidiii^ inark. iE^ &2ts. 

If 1 wect mercury be 
gaiivfe'ijjualley,' ■imd'« 
of part of .die 
'mercury rbeing 
fanateaj or 


;S^./eet 

richb..'»<beite^:d of a 

<«s: Ae:iiwll,djllio» 


can tlwfn odiy 
'fnay 'be -d'eco 



fokitiOffis ■ by ■■'•jacias, 'X.lraej-'interd^^ 


Stii >ii: a-nd'tnop* .of its piir- 
rV:s:Hf*rip' iS'p.od'"c«i .eid^,’by aJols 
poa betwktt tfio acid and 
i iftaie it |s . caUed ^itttirial 
,^eirnally 'b..:'fitiSck;nt;'dofes 

;|iijkna!bsy^ pod' nfiBriiBs 'acids, 
"'( '^ii|li.'.'' 'baling '.' jta general 
^jf^'obibpbfe ail .meteliic 
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Fixed ftnd iroiatile m;« jbJ^ or but infenfibly, on mercury, in 

Jte'praper i|ate i but they as all other mctaHic matters, 

wikn jdiey csisn be tti Very much divided, as, for 

eiMUttjplei, of mercdfy, '^aith ■ 

tt»>re'’ac«i."idiaa-' ^ Is {>bured['thto 'a- very 

. e(»iftcc»era«^ ddkailtve. ' firft twkihg;' "the • 

Mquors wilf^bB ■ agiun vrSl Vcdatllc ■"alkali may 

by ibiS'-maiM#cai»:nt'dfc^yii':i 


. , , . ,...., 'tnetcury. 

'fjrft3y,^veg«ti^ airfda-vdiitelk^^ ■ba^fe;4tty ordinary ■mfer- 

vttty, are«l^^ jfb^cl^ldy ''divided. Thus. 

a 'fixed 'ii :tilet(#| ; -#il! ''be 'eaf!l 7 

difiblved a/m 

fait of a ihi^jar '.V-'"'''* ;*' ■■ ' ■ ■ 

The aseia W idd«s|^r^'di|d';'’lp^^ btber;%o^.^il!fe'aiS!flfe,:^'m' tp be 
eapaWeof 'oomrac^og' ■|«ercuify'i''#i8ftf 'i^'aw/a«r 
■.4rhk'I|''’Vtt''''tofc-^!^;^ntipbed;^ 'O^Mlksabk,' 'but is 

even difficultly fbluble in War; Hence, the 'pMegm of the ^ 
bci.% m;ftjffir>;irtai'iwtiey',^t»''lt»e|) fj^'-tlifroiyed v4thout 
heat, wfem i' is made by vhe prcieeft <teic»^bjsrfi thil 
floanf ity, when the Jioue^t: taaoli. fas crj]|a& sftt .ffiibingf,; thin pVes, 
'floating irr:ti»e;’l^uor“'mde':^v#«'Ma^^ , '■ '' ' ■'' '■' ' 

ie'comafi rhe-foliWwtts^widette^-a^^^ -that 'this 

met rHic ftMtter is «ap«bie»ii^^^«e^iC hr lii^a’tme Mine fub 

#auccs, ' 

31 in 
but 

^at vrbiCh ^)maita,wkh k from the 

'folloNring ta^rtments. \ ■' 

ff intov mlmioH ^ miwt»% niwevVHtkfficdi:id%e poured,. 

miihe. ilelwtioH.«rts.iwy4yel!idfa^iifeti^^ r'endercd 

j 'HfQeLbMrtiavl --Aw^Altr 

4imibk>to.vbac.)#|ik^h ^ 

.‘Vx£rialic:.iaicad %i>sh.'#fMnb4i^'id^ 
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vhkh appears as a wliite precipitate, and is aecprdlfijgly known by the name 
the wMe preeipiti^e. W e wuft obferve ,«ipOQ this that precipitate 

which is only a combinatbn of marine ackt with nuaruty, appeam tliefe 
experiaienu f psf^ only beotufe j^. matures inmne water «b keep it 
dmolved tlhan. « , w bt? foni^ in t mhawife this meircwial felt 

wmild , diiblired, , and: would lelpe&it 

diners e0|^^^a%j^m miaenili. which i| 'Ikfelnble in 

The reaJ^ .^y this mercurial feik: ^ raoch kfe wduble in water than the 
nitrous mefcurial felt, is, that the linaf^ae. ac^ is tnom.iiujnuttely joi 
the nitn^ scld with the mercury j a«4l>^ hficifeifc ntirine a^ has ib ftrcmg 
an affiiuty^ with mercur)fv that ^ itfelf wi^^ ikat metallic muter, 

whenever it meets with a M Ui tlw mi|>eriiiienr. 

For ifure add to dite whii^ or to. any twher 

combmdoaof marine a€^;!(^ld» mercuiy^ w..o^ quasiticy of this 

Mid difenga^, thefe feline mefciirlai.'m diarge riumfeives vrith 

it fuperabundantly, an4 wik kct^e (a much more fblOble in water, as they 
lhall have received a iqua^adcy thfe a^^^ aoctwding tp the general rule. 
Set Salts. ' '■> ■ 


Hence if while pre^^te jie tna^. by pourifi^ ai confidetablei<|uaiirity of 
di^g^;ed marine. into a i folnfeon of meaewry by i|drit of nierei the pre- 

cipitate ought w be j^e-ddlalved : and it accordingly ts ib, as Geoffin^, Junker, 
«d Pott, have cbferved. As |h tbis mtperiment, mercury is fbond dillblved 
in a liquor ixinuining the nitrQtu and numoe acids, f>me dheml^ havet imagined 
that mercury was IqJubk in ^a^ m Neveribirij^ :niOtkihg^^'i^ Irfs 
certain than thtt'Conqlu&onv For it .}S;yei^' p^^le.: tl^ be kept 

didblved by a feij^rabundani ;<jua«dly m <mari^ wij^i whk^ only it is 
really united, and^ that* the initmus acid Humki tH^ng :«> ^ehis 

folution. Befides, if the nitK^s and marine adds dM4be botii united to the 
fame mercurid parts, why do the white prbd|anite and conofive lUWimate, 
both made by help oi-4 lai^ quanttcy cd:<> dibwus! aqid^ rconiain.o^ rixe 


oliiHWOds. a^eaimoikW discovered in them. 
^ " -T-—:-- dh Cumc^ ,Si^, mejuldna another f^ 

feems to pmve nqt dhly, that 

nwcus acid Jfchse uphn tha| me^b matbn* exdiiBisdiy 
Mr. Pott's <^uiment cupflll in padriag cm 

unu^ which he obferv^^haf i^irit- nf ^ 


marine acid? The iiaaltdO: v 
Mr. Pott, in his:i^^i 



A modem aui^ draws i^om- .ihii 
greater aflinity of the inawde icld than 
bydl chett^ivaM emmsfe^ 

bodies .10 'one ’ ' 

we TOsyaffij^lhai' 
firft view, ap'iul 
IfMeed%]^:i 
if the ndSKafa.|bt 
a^ing upon 
but of aquaiii^i ai 
the corcoaye iuhliin^r. . 
uiKm this fuhpca^ dfet iar tifefe 
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rofive fiiblimatc, vrc canndt be furprized that nitrou'! acid, which has great dif- 
folving prtwer upon this nietallic matter, and which pnibably finds it not 
Sufficiently defended by marine acid, fliould exercife upon it p.irt of its aAion •, 
but on the other fide, as narous acid fixes mercury a little, and a , the mixture 
undergoes a certain degree of heat, it is fcarcely poflible but that a certain 
quantity of marine acid fhould difengage itlelf. But we may eafily perceive 
that this efleft is produced by the concurrence of thefe two ciicumflances, 
rather than by a fuperior affinity of the nitrous acid to the mtiinc, with 
mercury. For when ihefc* two caules ccafe to aft, that is, when the mixture 
becomes cool, and the aftiun of the nitrous acid is over, the corrofive fub- 
limate is fecn to cryllallize very quickly even in the nitrous acid, and in as 
large a quantity as before the experiment. 

Tliis IS nor thfc only faft which furniflies fpecioiis objeftions againfl es'cn 
the moft manifell affinities. But in good philolbphy, when a Tingle faft is 
found to contradift many others well eltabliflied, it ought to be examined very 
attentively, and in all its circumlbuices, before the tonicquences it leems to 
cont.iin ought to be inferred. We lhall now return to our examination of 
white precipitaa*. 

This combination c f marine acid with mercury, being expofed to the aftion 
of fire in clofc vefieis, is fublimetl into a faline mafs, which is confidered by 
J. emery as a fwcet mercuiy, by others as a corrofive fublimate, and, lall y, liy 
Jbme chemifts as being in an intermediate ftate betwixt corrofive, fubhmaie 
and fwcet mercury. I'he lafl opinion (eems to be the nioft probable j for the 
fublimate formed bv white precipitate is probably not often charged with 
fuificient quantity of marine acid to form corrofive fublimate, ar lead if bv 
that expreflion we underftand mercury fublimed, and united with t!.e greatclt 
poflible quantity of marine acid j and on the other fide, this fublimate from 
white precipitate probably contains too little mercury to conftitute fweet mer- 
lury. But as the maiine acid and mercury maybe united in very different 
proportions, according to the ftate in which they are prefented to each other, 
111 this refpeft very confidcrable diftcrences ought to be found in white pre- 
cipitates, according to the methods of preparation. If, for example, mercury be 
precipitated by a large quantity of dilengaged marine acid, tliis mercuiial pre- 
cipitate will moft probably contain a much larger quanti^ of acid, than a pre- 
cipitate made by adding common fait to the Jblution of mercury. If this be 
true, we need not be furprized that chemifts fhould difagree ip their opinions 
concerning the degree of corrofive quality to be attributed to this fublimate from 
white precipitate. 

We have Icen above, that the combinations of mercury with adds may be 
decompofed, as all metallic fblutions may, by earths and by alkalis both fixed 
and volatile. They may be decompofed alfo, and particularly corrofive fub- 
limate may, by feveral metallic fubftanccs, fuch as tin, regulus of antimony, 
and copper. 

Corrofive fliblitnate, being mixed with tin and fubjefted to diftillation, maj 
bo decompofed. The marine acid is applied to the tin, a part of which it 
carries with it in diftillation,^ and with which it pafles in form of an acid, 
fmoking limor. This acid is called the Liquor (Smoking), or Smoking 
SfHAir tf LxBAViva \ which fee, 

Fff 


Antimony 
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■ Antimony or its regulus, ' being mixed and diftilled with corrolivc fublirhatc, 
alCo decompofe it 5 the regulus taking the marine acid from the mefcury, and’ 
paflliig with that acid in form of a tiiick liquor, which congeals by cold, and 
is known by the name of Butter ef Antimony. See that article. 

If vcj;y clean plates of copper Be ftceped in a foUitiqn of corrolive fublitnate, 
the acid of that fait will attack the copper, and (be mercury will bs depofited 
upon the furface of the copper, with its metallic luftfr, which always happens' 
when one metal is precipitated by another. iVt' Precipitation Pre- 
cipitate., 

As mercury revived is always fluid, and therefore capable of being allayed 
with any metallic matter which it can touch, it amalgamates in the prefent expe- 
riment with the furface of the copper, and forms tliere a beautiful, white, and 
Alining filvering, capable of furprizing perlbns ignorant of thefe efleds, and . 
of making them believe that copper is thus cha'nged into fllver. But to make 
this t-Kpcriincnt fuccccd well, wc mull: add fomc marine acid, or fome fal 
ammoniac to the folution of corrofive fublimate. This experiment fucceeds 
equally welt with the folution of mercury in fpirit of nitre, but always better 
when the acid is larger in quantity than i« fuificlent to diflblve the mercury. 
The iurface of the copiJer immerfed in thefe liquors becomes inftantly Alvered, 
and then it muA: be immediately withdrawn, waAied in clean water, and wiped 
by rubbing it with a dry cloth. 

When corrofive fublimate and the other conrbinations of mercury with acids 
are decompofed by proper intermediate fubftances, the mercury is always by 
that operation revived^ that is, reduced to a fluid frate^ and is obtained in 
that Hate when the operation is made by diftiliation, by giving a heat fuf- 
ficient to raile it. But when the intermediate fubftance is a compound body, 
fuch as antimony, which contains a principle capable of uniting and fubliming 
with mercury*, then the mercury which is difengaged from tihe corrofive fuMimate, 
inAead of being revived, makes part of a new combination, and is fublimed 
in form of cinnabar, if antimony was ufed, from the union it contraits with 
the fulphur of the antimony. See Butter of Antimony, and Cinnabar. 

Sulphur a^ls ftrongly on mercury. If thefe two fubArances be triturated 
together, the mercury will be eafily divided ; its molecules will be diftributed. 
bawixt thofe of the lulphur, and will adhere to it ; the mixture will acquire 
a color more and more brown, or blackiAi, which is a certain fign of the divifion 
of the mercurjr i hi a word, the mercury dilappears entirely, bccaUfe it is 
extinguflhcJ and incorporated wh the fulphur. When the fulphur has thus 
abforbed all the mercury which it can receive in this method, the mixture is 
called cibi^t mineral, from its black color. '• 

Tl;c fame combination may be made by fufiGn,that is, by mixing the proper 
qtian.city of mercuiy ^ith melted fiilphur. Thefe tstoTt^ances uoke together, 
as when triturated, and form a black compound, caith^ made By 

this method the union of the fulphur and of the mercury is mad<iiifch niOre 
quickly, and fomewhat more intimately. ^^c^Etiuops 

When mercury and fulphur have been timced mjgettier byfrifioir'dr 
trituration, the union is not fulBefendy fimng, fimshtde 

Sot making the moft perfe*^ and^ moft iimmace comtiifRulim} 
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for the preparation of wKich, foblimacion is ‘nfeceffary. By fublimation of the 
ethiops, the mercury and fulphur are ratlM tocher, and are more Jndmately 
combined. But we muft obfcrvu* that lii this foolimation a part of the fu^ur 
of the ethiops, which is fuperabundant to the combiitation of cinnabar, is i^a-> 
rated} fo that only one ^part of ildphur remains united in the cinnabar with fix 
parts of mercury. This fuiperabuhdiant fulphur 'is ' not entirely feparared by 
one fublimation. The fublfmation muft tiien toe 'ireptSatted feveral times, that 
the cinnabar may be cnfirely free from the feperabundant fulphur. The fub- 
limate, which is at firft black like ethiops, becomes more and more red, 
4s the mercury and fulphur approkimate UMirc and more to their proper pro- 
^rtions j and laftly, it remains in form of a very weighty, drCp-rcd, ftriated 
mafs, when the cinnabar is perfedt. i he red color of the cinnabar is fo deep, 
becaufe ‘the matter is exceedingly denft } for when it is finely powdered, it 
acquires a fiery red color, and is then called which is ufed in 

painting. . . ^ 

This comWnation of mercury with fulphur is found native, and is called 
native cinnabar, to diftinguifii it from that made by art. Native cinnabar is 
mercury mineralifed, or the ore of mercury. 

The connexion of mercury and fulphur is fo frrong in cinnabar, that the 
principles of this compound are not difunited iheriEly by the a^ion of the fire, 
without burning the fulphur. Thus cinnabar expofed to fire in clofc vcflels 
does only fublime, without any decompofition Or alteration. To decompofe, 
therefore, cinnabar, and to frparare the mercury from it, fome intermediate 
fubftance muft be employed, which has greater affininity than mercury with 
fulphur. Thele intermediate fubftances are calcareous cartlis, fixed alkalis, 
iron, copper, lead, filvcr, and regulus of antimony. If, then, cinnabar be 
mixed with any of thefe iiibf|ances, and be difiilled, the mercury will diJengage 
itfelf and pafs into- vhe receiver, where it will appear in its proper fluid form 
and the fulphur will remain in the retort combined with the imcnnediiuc 
fubftance. 

The mercury obtained in thefe operations is faid to be revived from cinnabar. 
It is juftly con'fidered as the pureft, and fitted; for chemical and medicinal 
purpofeS} and even for the arts in foipe cafes where .very pure mercury 
is required. ■ 

The mercury .obtained by the decompofition of cinnabar is not only very 
pure, but the whole quantity wbich was in the -cinnabar is thus obtained, when 
none of it is Ibft in' the eperadon *, which proves that mercury fufters no altera- 
tion from the fulphur. Cinnabar. 

Mercury, which, from what we have faid at the bc^nning of this article, is 
to be confidcred as a melted metal, alfo adts as foch wirf» regacd^ to .all earthy 
and miEtalliC matters; lakfe bdidr melted metals, it cannot contr^iany union 
with ear^y fob^bces, not bVbn’^ith metallic earths *, but k may be very well 
almq^: psatjcFs in th® fpUbwing order : Gold, filver, 

tin, of. anciniony. kon is not numbered amongft 

no method has yet been 

hnd' are employed for 

. ittany ' The amalgams of gold and filvcr are employed 

, F f f 2 for 
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for gilding and filtering, and for the extraAion of thele two metals from their 
ores i that of filv^r is employed for preparing the ar^ar Diana j that of tin for 
lilvering looking^^alTes, tor mercurial palls, and for the preparation of the 
fmoking Ipiric of Libavius. See all thefe wrdSi and. the articles Allay and'. 
Amaloam. 

Ail fat and oily matters, vegetable or animal^ a& upon mercury. If mercury, 
be triturated with any greafe, it fuffers an alteration fimilar ro that in the pre- 
paration of cthiops by trituration. The parts of the mercury are thereby very, 
much divided, and made to unite with thofe of the greafe The mercury dis- 
appears, is perfectly extinguilhed,, and acquires a black and leaden color. This, 
combination of mercury and fat is called mercurial ointment, and is very ufefuL 
in medicine as- we IhaU afterwards fee. , 

The mercury in mercurial ointment muft not be confidered merely diftri- 
buted and intermixed with the parts of the fat : on the Contrary, there is an .‘ad- 
hefion and. evjen intimate combination between the integrant parts of thefe two. 
fubftancesi for this fat very quickly becomes rancid, as all oily matters do when 
combined and befides, when mercurial ointment has be^n made a conficferable 
time, all the mercury cannot be feparated from. it. even by fufion-. This faft has 
been verified by Mr. Beaume. 

Mercury, expqfed to the vapor of melted lead, or thrown . into, boiling linfced 
oil, lofes its fluidity, and becomes fo folid, that it may be formed into toys and. 
fmall utenfils. Although, properly, ipeaking, this is only an apparent fixation, 
of mercury, fince all its fluidity is rettored to it by a little heat j this experiment 
proves, neverchelefe, that feme principle in thefe fubftances, probably their 
phJogiflon, is capable of afling fenfibly upon mercury. 

Perfbns engaged in the difeovery of the art of making gold, or of melio- 
rating metals, confidering that mercury has the metallic luftre, and a gravity 
approaching to diat of gold, have endeavored much tq fix it >, that is, to 
deprive it of its volatility and fluidity, intending always to give it the color of 
gold afterwards by a philofophical tinfturc. The falfe fixations of r^crcury. 
above-mentioned feem to indicate, that if any method by which mercury could 
be fixed were difeovered, ^ich is not very probable, this method muft confift 
in ^ving it fome principle that it wants. Ncvcrthelcfs, all the properties of 
mercury feem to fhew, on the other ftde, that its fufibility and volatility depend 
on fome metallic principle united with it luperabundantly ; and, coofequently, 
that its fixation ought rather to be effe^cd by depriving it of fome principle,, 
than by any addition. However,, we are certain that It muft be. eiro^d by. 
the one or the other, or by both thefe caufes united. (nX . . 


(x) The pttrifitation mereuty. (tom, extra- 
ncous fubfiances h important for Che pur- 
poies of medicine and-of the arts,. and spe- 
cially for Ibme nice chetnical operations. 
Mercury may be cleanied from dull, Ijy ’ 
ftranaing it through ftHhuey leather i.- from 
greafe, hy waihing it with- in alkaline lixi- 
vium •, from any alkaline mattw,, 1^ vUti&t i 
• ii-om lead, or biiinuth, with which kisift.e- 
quently adul|;rated, by diflillation 3 . from 


fttlphur,.hy i»ixii^.itwids qvic]dwe.or with - 

filings of irpiit,pod |he.ij 

ture. The hefl;methpd qfgvrifymg mercury 

is by redacipg ft , Into {m^pa’.minetal, with 

which twkie the ^tticiftin# dr 

of filings of ;iroh>..is td -he^^pceidi ahd hy 

diAilltag. il from tlds^ 

may'-fae.. :;dh|(^iiw.^<hiat ,it„'#N 

not. 'fi>iJ;cleaii-..-ii^!|P|^l>!^ { haiitjiQ 
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Mercury is one of the. n^ietals.whi^h bell d^ferves to be well known, not only 
from its great importance to chf^ljjliy! an4 W die arts, but alfo from the power- 
ful remedies it furnilhes againft dj^fes incurable by other means, particularly 
thofe called venereal difeafes, Tb© naedicinai wife of mercury has been kiiOwn 
only fince the imrodii^lion of tKofe , dileales into Europe. The ancient phy- 
ficians did not ufe it, but cpnlldered it as a poffi^n; Tlus opinion feems to nave: 
been fi}unded upon fome accidents from niercury ill prepared, or given impro- 
perly, or perhaps from the tremblings and difeales to wnich artilb who handle- 
mercury much are fubjed;. However that may be, the Arabian phyficians were 
the firft who ventured to ufe mercury medicinally, and they, employed it fuc- 
cel^uUy againlt the itch, and , otlier difea&s 6f the fkin. 

When the venereal difeafe firft^ appeared in Europe, in the army of Charles 
VIII. at the liege of Naples,^ a phylician, called Beranger de Carpi, conlidering 
that the pew diJeafe difeovered itfelf by cutaneous puftulea, fimilar to thofe of 
malignant itches, and encouraged, by the example of the Arabians, attempted 
the cure by mercury, and fucceeded. Mearly about this time, chemills and 
alchemifts direfted much of their labors towards medicine, and difeovered many 
chemical remedies, the beft of which are preferved, and employed at this time 
withduccefs. I'he fampus Paracelfus chiefly diftihguilhed himlelf in this way, 

with water, it does not foil the water ; that all diflillations of mercury, the addition of 
whenexppredtohreinanironfpoonorladdle, filings of iron feems to render the mercury 
it does not crackle j and, lafUy, that it is- mere fluid and bright; probably by giving 
perfedfly and entirely folublejtvpure Ifirit of phlogifton. 

nitre, without any depofition. The vataiiiiiy of msrmry may he elimi- 

Mertury may he united with ell. metallie nijhed by feveral methods} Ibmc of which 
fuhjianceiy excepting iron, arlcnic, and the we lhaiJ mention, i . Mercury calcined by 
fcmi-metal called nickel. Set a nete'under heat, called the precipitate per fe^ fiiffain.s 
the article Iron, Dr. Lewis obfirves, • that during fome time a red heat, and by expo- 
in foffle cafes mercuty ahforhs gold and fliver Aire to the heat of a burning glafs is vitri- 
from their folptions in acid and in alkaline fiable. 3. Dr. Brandt relates a very curious 
-liquors. This it may do by precipitating experiment, from which mercury appears 
tbefe pietals, from its greater affinity to thofe capable of being fo detained and fixed by 
menftruinns, and -by uniting or amalga- digeftion with gold, that a confiderable part 
mating with the very minute particles thus ofit cannot be feparated from this metal by 
precipitated. the moft intenfe heat, 3. Mercury may be 

The mercury of an amalgam expofed to rendered confidcrably lefs volatile by being 
heat, raifes hlong with it fome of the amal- combined with vitriolic acid, but efpeciallv 
garoated metal, even 0/ gold, as happens in with the vitriol offiiverjor the fait formed 
^ ^diog of metals by amalgamation, by fllver and vitriolic acid. This fait may 
Mere diftillation, therefore, may not be fuf- be united with a confidcrahle portion of 
ficienc to procure mercury perfeSly pure mercury, with Which it forms a concrete 
from metala. By the above-mentioned me- fUbftance fufible by fire, but capable of fuf- 
nfixing it with ftilphuf fo a$ to form taining, according to Di\ Lewis, the greatefl;- 
ijh 'iithi^f' and' aflin^^ards with quicks heat that daw M applied to glafs vefleJr,. 
siiDd l^diftiliingthe mercury from diat mix- without diflSpation of the , mercury. 4,. 

Jht.msV he dlMsKnedwett puri||ed from Neuman fays, that if mercuty fubUmatp be 
will jf*^***^ ehga^d in the frequently lublimed with fal aipmooiac, and 
' qf.partief ■fiwif 'of _ful|frur, fqrmed each time the;, fublimed matter mixed with 
ffp'd. By no me- the re&duum, the whole becomes at lall fo- 

tMid " 1 ^ bo fixed in the hrq, that it Oanpot be -any more.- 

fubtimedk 
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jimd tpeatcd ven«real difeafes with aftonithing fuccefa* by internal fetnetlies, in 
form of pills. Although he has not pubiifocd h» remedies, it is believed from 
their effciS, that the baits of them was turhitb mineral. Since that time mcr» 
ciny lias been ufed in a great variety of forms. 

Crvicie and fluid itvcrcury taken internally produoes no effcft in the body. 5 
becaufe the adhefion of its integrant parts to each other hinders their divilion, 
and diflribution, or iblution, without which it cannot have any cffo€l. In its 
crude ftate, therefore, it does nothing but load the ftbmach and inteftines. It 
falls downwards by its weight, and goes out of the body along with the feces in 
the fame ftate in which it entered 

Several phyficians have believed that mercury, . fwallowed in its crude ftate, 
may \x ufefiil in the iliac paffion, imagining,- that by its weight it is capable of 
reducing the inteftines to their proper fituation. But the effeds are not fuitablc 
to their cxpeflations. We have even fecn this difeafe rendered worfc by 
mercury, from the (hooting pains it occafioned in thefe parts, already pained 
and irritated by fpafms. 'ihe ufe of crude mercury is now abolilhed in thefe 
dileaies. 

But when mercury is much divided, fo that its molecules cannot again unite 
anil form liuid mercury, in whatever niann'-i* this divifion maj have been made, 
it then produces very ftriking effedrs, and fuch as may be expcdled from tlic 
luofl powerful remedies. 

Mercury adminiftered in this ftate accelerates the pulfe, divides and carries 
ofr the thickened humors, augments in general all excretions and fecretions, 
hut foinc preferably to others, according to circumftances. If it be in a i'alinc 
date, or capable of being eafily put into one, and be thus introduced into the 
body by the ftomach in fuflicient quantity, it adls as an evacuant, purgative, 
<)r emetic. Mercurial frictions and fumigations chiefly encreafe the feerction of 
ialiva, and this in proportion to the quantity and number of dofcs. Mer- 
•:ury, in every form, if iufflciently divided, cures difeafes} and every preparation 
lias its peculiar advantages and difadvantages, which render it more or lefs 
adapted to particular circumftances. We lliall here mention the effefbs mf the 
ordinary prcfraraiions of mercury. * 

Mercury precipitated f>er 7^, being much divided, is capable of entering the 
bl<jod-vclfels i and when given indoles from two to fix grains, properly repeated, 
produces falutary effedtsin venereal difcafes. Notwithftanding that it contains no 
faline matter, it is frequently purgative and even emetic, and is then lefs difpofed 
to lalivatc. But we' muft obferve, that this preparation is a mercury cxcced- 
ingly divided, j that every body in this ftate, and mercury perhaps more than 
any other, is difpofed to be attacked by every I’olventj that it meets in the 
primas.vias feveral fiibftan^s, even of the faline kind, which axe capable of dif- 
iolvin;' it } a^ that then it muft produce the dSc^ls of a faline mercurial com- 
binatjort, which effcAs are in general purgative or emetic., .Thefe properties of 
the precipitate/)^ fe (hew, that it may tw fucecfsfoliy cmjftayed in many' cafes. 
Nevcrthelels, this preparation is not much ufed, peihkps becaufe itw very dear. 

The combination of mercury with a fuificient quantity of vicriofic .acid, to 
render it Iblublc in water, is very corre^ve, and then^re not jgiveh' intetp^iy. 

Turbith mineral uken internally prtxiuces nearly the' fame smd in tim 

fame dofes as the precipitate per fe^ and undoubtedly -for foe fame- letibo} foe 

if 
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if it retains a little vitriolic acid, as inoll: chemifts have believed, this fmalU 
quantity of acid feems to be fufficienc to make it aft as a laline mercurial com- 
bination ; and if, on the contraryj when it is perfeftly walhed, no acid remains, 
it will be entirely fimilar to the precipitate ftr fe^ and, like this precipitate, 
will be dii^ofed to receive a faiine ftate, and tO aft in the fame manner. Tur- 
bith mineral has been much' commended, and is ftill ufcd by feme perfons in 
venereal difeafes. 

All the precipitates of mercur)', when feparated from any acid by an alkali, 
and afterwards edulcorated, ought to produce internally the fame eflirfts as the 
precipitate ^er fe^ and as turbith mineral, /uppofing it to be freed from all 
acid by lotions. Thus the great number of foch mercurial preparations nearly ■ 
equivalent to each other, are but little ufed, which mirft be attributed to the 
want of attention to their nature and advantages. 

The Iblution of mercury in the- nitrous acid, and mercurial nitre, arc juftly 
ranked amongfl; corrohves. 

Some |ierlbn.s, and Lemery amongfl others, fay, that they may be taken in- 
ternally if they arc'diluted ; an ounce of Iblution, for example, with 24 ounces 
of water or ptifan. This is called mercuriai "Jiater^ 

Lemcry-fays, that from half an ounce to an ounce of this mercurial water may 
be taken in a glafs of ptifan, or broth, and that it vomits gently, and excites 
falivarion. Mr. Baron, in his notes on Lemery, juilly exclaims againll the 
tile of that' dangeroiis remedy. Neverthelefs phyjicians of great reputation 
have introduced, and even fuccefsfully, the ufe of corrofive fublimate for the 
cure of venereal dileales, althougJi this preparation is no lefs corrofive than the 
folution of mercury in nitrous acid. 

A pomatum is made of two ounces of mercury dilToIved in a fufficient quan- 
tity of nitrous acid, and mixed perfeftly well in a mortar with two pounds 
of hog’s-iard. l his,pomatum admirably cures the itch. The folution of mer- 
cury afts powerfully upon the hogs lard w'ith which it combines, and to whscli 
it gives greater folidity, while at the fame time it is iticlf rendered thereby 
micJi milder. The pomatum is of a citron color, and is to be lightly rubbed 
upon ’the parts attacked by the itch, which by tlus treatment loon difappears. 
1 his pomatum for the itch comes from the Hotcl-Dieu at Paris, where it 
given to convalei’cents, by which they arq quickly cured of the itch, which 
they all catch by remaining fome time in the Iwlpital. The receipt of this 
pomatum is allb found in the laft edition of the Difpenfatory at Paris. 

Red precipitate is not uftd internally, but is employed externally as a de- 
tergent and cicatrifing cfcharotic, in the treatment of venereal ulcers. 

All the combinations of mercury with marine add are ufed. Of thefe the 
corre^ivc fublimate has been the leaft ufed, in France at ieaft. The terrible 
accidents and deaths occafioned by ftnall dofes of this preparation have con- 
fined its ufe to external application, as an efcharotic ■, and even then it is 
genertdJy rendered milder, or rather dccompofed by mx.xture with quicklinsc. 
But Ibme years Van ISwietch, a difeiple of Boerbaave, and principal phy- 
fician to tire Emprefs^’Queen, introduced the internal ufe of corrofive fublimate 
^ the ipetiereid diieafe. This great phyfician diffolved twelve grains of fub- 
jUmacetm two poimda of melt fpirits, and gave this folution by IpoonfuU, di- 
luted CQpioufiyvrithe»Kilhte 

Acrcac. 
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A great nuniber of trials made by Van Swieten and many others of the pro- 
feflion have proved, beyond any pollihility of doubt, that corrofive fublimate, 
adniiniftercd in this manner, is a powerful anti>vetiereal, capable of curing in- 
veterate pojfcs, which have refilled the other ordinary preparations of mercury- 
We know befides, that the internal ufc of corrofive fublimate has been long 
cOablifticd amongfl: the Tarurs and amongft the Ruflians, whole unreftrained 
manner of living with all I'orts of women expofes them to a continual accumu- 
lation of venereal difeafes. 

Rut notwithfianding thefe powerful motives to confide in this remedy, many 
■excellent phyficians are {till deterred from the ufc of it. They obferve, that 
the ufc of corrofive fublimate feems only to agree with cold climates, and they 
Relieve that it always has difagreeable confequences in fuch as are hot or tern ■ 
perate. They think that a number of compleat cures, without any feeming 
inconveniencies, do not juftity the ufc of a fobftance which is lo corrofive, 
that very bad confcquences may be apprehended from it, when it has been 
once introduced into the body. 

Opinions therefore* are ftill divided upon the internal ufc of corrofive fob- 
limate. Time and experience mull decide concerning them. But rhis i-, cer- 
tain, that a iemedy of this kind cannot be aJminillered with tor* inu- h caution, 
prudence, and dilcernment j that every one ought not to p'etend to maldle 
with it i and that tliis, and molt other very adive fubllances. nre kind-T of 
poilbns, and only become powerful remedies in the hands of abie phyficians. 

If it were once ellabliflied, that corrofive fublimate given inter, 'ally cures 
venereal difeafcs radically, and without troublefome confequence.s, we iliould 
think it certain, that the faline combinations of mercury with the other acids 
may be employed- as fafely for the fame purpoles j that Is, the vitriolic and 
nitrous mercurial lalts ; for thefe fairs are not more, pcrliaps le!.s, caullic 
than corrofive fublimate : and befides, the vitriolic and nitrous acids being more 
difpoled to unite with oily matters than the marine acid, they are therefore 
more fufccptible of being rendered milder within the body than the r .^rofive 
fublimate, which ought therefore to be confidered as the rooffc dangerous of 
all that are ufed in medicine. 

Sweet mercury, not being corrofive, may certainly be ufcd internally, and 
h 's been fo a long time. But notwithllanding the great quantity of mercury 
with which the marine acid in this compound is charged, it flill retai.is fenfibly 
a faline quality, and is purgative, when taken from four grains to 15 or 18. 
It is ufed in the treatment of venereal difeafcs, particularly when it is intended 
to purge. Bi't it is not ufual to attempt the cure of a true pox by this remedy 
only. The mercurial panacea, which is only apparently faline, adts, when 
taken internally, fimply as mercury deprived of its fluidity, but too little 
divided to acquire a faline quality in the alimentary canal : accordingly it docs 
not generally purge, but rather falivate, when given in a large enough quan- 
tity. The dole of it is from ten grains to twenty-four or thirty. It is to be 
■rei eated as occafion rcquires,*and at proper intervids. Several perlbns of the 
profefllon cure the pox by this remedy only. 

White precipitate, however it be made, is much more faline than -fweet mer- 
cury. Accordingly it excites vomiting, and muft be given more cautioufly' 
and in lefs quantity j but it is little ufcd. Neverthelefs, if the profM-iety 
of uling corrofive fublimate were eftablifhed, this precipitate may alfo be 

advantageoully 
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atWantageoudy employed with proper management. It would probably pi<}- 
duce the fame efTedls in a larger dole. 

No fenfible efi'e^t is produced by the combinations of mercury v,irh folphur, 
whether etbiops or cinnabar^ taken internally, and in large doks. Some phy- 
ficians therefore rejeft ihefe mercurial preparations as ufeki > a;id inaftivc. 'rhis 
is certain, that mercury united witli A iljdiur Jia=! no f.dine quality, and is very 
little a<5led upon by menftruums, beraufe it is defentied by i!;e 1 i'qdrur, nearly 
as the reguliis of antimony is in antimony. Qnnabar is uioi r,' \ e; ; holefs in 
venereal difeafes, and fuccefsfully on certain occafions, and then ir is decorn- 
pofed by burning. The body of tire patient is expoied to the vapors of 
mercury, which are difengaged by this burning. '1 hefe mercurial vajuns .n- 
linuatc themfelves through the pores of the Ikin, excite Ldivaiion, and c\',n: 
the* vencre..! difeafe. This is called the method by fumigation. 

We know yet very little the efferts w'hich are produced by combin;:tic>ns 
of mercury with vegetable acids, if it be true that Kcyler’s pills liave for heir 
baft, tite acetous mercurial fdt, as is very probable. We may neverthekda 
fuppn thar mercury adminillcrcd in this form might produce good effects 
l.a1dy, of all the preparations of mercury, the molt generally employed is 
cert 'inly tna. called tnercurial oinUnent. It is, as »c nteniioned above, me- 
curv ^xtii.guilh' d by trituration with far. The only method of ufing this oin.v 
mcj IS uy rnl ! irg it on the body of the patient, and rej>eating this fridion at 
pi' 0 [>er ir.u rv; b .e d in proper doles, till a fufricient quantity of mercury has 
been intn' kax'd to tli'eci t cure. This is caWed the method of frintiti. 

d'l.is method .'s inf/rc prevalent than the others’. It is recommended by the 
bed p'.iyliclanj, and pariiculady by the learned Aftruc. The chkf motives 
for this piefiTence arc, that mercury introduced by this method has no cor- 
rolive quality, and that as much of it as is neceflary f >r the cure ii;ay be thus 
intiodiiced without irfconvcnience. 

Mc'Dry av.miinillered by fridion or by fumigation produces no purgative 
or emetic eficrl, becaule it does not enter into the body by digeftion, but is 
immediate!) introduced into tire lymphatic and blood veflels. There it cir- 
culates, and penetrates into their moft remote recedes. When fufficient dofea 
of it are given, if produces almoft always a falivation more or lefs ftrong, makes 
the fympLorns difappear, and fubdues at length the venereal poilbn. 

Thi'^ is all that we know concerning the efleds produced by mercury. The 
nature cf ,his poifon, and the precife manner of the adion of the mercury, 
arc fl-ilj unknown Many phyficians believe, that, as mercury is capable of a 
divifioninto very minute but weighty globules, thefe globules ad mechanically 
'by their number and by rheir weight uj->on the lymph, which they fuppoled 
to be thickened and coagulated by the venereal poifon, and which by this 
adion of the mercury was attenuated, divided, and reftored to its ordinary 
date. But this opinion, although one of the moft fpccious that has appeared 
•upon the fubjed, is neverthelefs far from the truth for if this opinion were 
juft, mercury could only, while it was fluid and in its proper flate, cure the 
venereaf difeafe. But experience has proved incontcftably, that mercury in a 
faline ftate, fuch as it is in corrosive fubliraate, and confcqucntly de])rived 
of all the properties of ordinary mercury, cures the pox_ effedually, and par- 
■ticularly in a dofc infinitely lefs than when it is adminiftered by fridion or 
fumigation. 
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Hitherto it lecms to have been believed, that mercury in the mercurial oint- 
ment is only divided, difperfeci, and interpofed betwixt the parts of the far, 
without being truly dillblvcd and combined j and this undoubtedly has given 
caufe to the above-mentioned opnion. We are nevcrthelels certain, that much 
of the mercury contained in the ointment is really combined either with the 
acid, or with the whole fubftance of the fat. 'Kiis being eftablilhed, may we 
not conclude, that mercury cannot cure the venereal difeafe but when it is 
really diflblved, and deprived of its properties of fluid mercury; that only 
the portion of mercury in the ointment, which is thus combined, affeds the 
cure, and that the other portion of the mercury which remains in its natural 
ftate in the ointment (for much of the mercury is in this ftatc) pafles into 
the body without producing any effeft ; for which reafon the mercurial Iklts 
cure in much lei's doles than the mercurial ointment ; that, laftly, if the portion 
of mercury introduced into the body in its proper Hate by friftion or fumi- 
gation contributes to the cure, the reafon of it is, that the moft divided part 
ol'this mercury unites within the body with fome greafy or other fubftance with 
which it is capable of combining ? 

If this be true, ought we not to featch for fome new combination of mer- 
cury, which lhaU be at the lame time very foluble and free from caufticity ?" 
Such a remedy would certainly be very precious. For although, the mercury 
of the mercurial ointment is not cauftic, and altliough tlie method by friftion. 
is undoubtedly the moll advantageous and certain, it is not however free 
from inconvenicncies. It frequently cxpolcs to dangerous falivations, accom- 
])anied with very troublcfome accidents ; and if to avoid them, the quantity 
of ointment be diminifhed, and the intervals of the feveral fridions lengthened, 
by which indeed thefe accidents are avoided, the cure then is not only of a. 
tedious lengtb^but is alfo fometimes imperfed, or lefs certain. 

But have wwftafon to flatter ourfclves with the hopes of finding fuch a prepa- 
ration of mercury ? If we confider that mercury has been tried in a great variety 
of methods, and by very able chemifts, and that, notwithftanding, no preparation 
has yet been found free from inconvenicncies, we lhall be apt to delpair of 
llicccfs in this inquiry. But on the other fide, if we refledl on the nature and 
properties of mercury if we confider that this lingular fubftance, as we have 
feen in the prefent article, is perhaps one of thofe which may be combined 
in the greateft variety of manners ; tw it is aifted upon by almoft every folvent ; 
we may ftill have hopes of finding a mercurial preparation, not only muefi 
fuperior to thofe hitherto known, but which, perhaps Iball be attended with no 
inconvenience. 

The ufe of mercury is not confined to the venpre^ difeafe. We hOiVe a^eady 
fecii, that its antivenereal quality was difcqyered fi'om itspro^rty ofjpu ring the 
itch, even the moft malignant ; and, in fafl^ it does cure much more readily 
and cfficacioufly than any othfer remedy, not only the fevfral kinds of the itch,, 
but alfo many other cutaneous dileales more or left iimilar to the itch, and 
which are very various. 

Another medicinal quality of mcrcu^ is, th« of deftrqying the ^i^Qrms and; 
infefis of all kinds which are apt to infeft the hiin^an .hody-; either internapy 
or externally. In the cure of theft two htter kinds of di^cs, the faipe pre- 
parations of mercury, but fiualler quantfties, are employed as for tfte viaiCT^al; 
dilcafe. 

Laftly,. 
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Laftly, fome obfcrvations made lately by able phyficians leem to give hopes, 
that by mercury another fcourge more terrible, but fortunately lels frequent, 
than thofe difeafes above-mentioned, namely, the madnei's occafion'''d by the 
bite of a mad dog, may be cured. But this effect of mercury is not [uflii :eiitly 
ellablifhed, and requires to be confirmed by many new obfervarions, which 
would require a conllderable time, fince happily the occaiions of trying them 
ate not very frequent. 

Phyficians, ftruck with the furprizing fuccefs of mercury in certain .very 
obftinate and otherwife incurable dilcales, were induced to try ii in mod of 
the otlier difeafi‘s which were incurable by the ordinary remedies; and par- 
ticularly in thofe which were attributed, as well as the venereal diii afe, to a 
•thicknefs or coagulation of lymph, fuch as the fcrophula, cancers, fehirrhns, 
and others of this kind. But mercury was not found to have any good efiert 
in thefe dileafes j and ibme difeafes, fuch as the J'curvy, the fymptoins of which 
are fo like thofe of the pox that they cannot cafily be dillinguifireil, were not 
only not diminilhed, but aggravated by mercury. 

We may Hill however hope, that ib powerful a remedy may be employed 
fuccefsfuUy in other difeafes Perhaps for this purpofe only lomc new metliod 
of preparing it is wanting. But even at prefent, it is cme of our molt valuable 
■remedies. ‘ 

CCCCXLV. MERCURY (ANIMATED). I'his is mercury 
purified by alchemical procefles, for the preparation of the philofopher’s Hone. 

CCCCXLVI, MERCURY (S W E E T). Sweet mercury, called 
^Ifo aquila alba^ is corrofivc fublimate combined by further operations witli all 
the mercury which it can receive, and afterwards fublinred thrice. 

To make fweet mercury, corrofive fublimate is to be triturated carefully 
in a glafs mortar with fluid mercury, which is to be added gradually as it d'f- 
appears. This is to be continued till the co.Tofive fublim.ite is faturated and 
will receive no more mercury, which is known by the globules not dil'appcar- 
ing by trituration. Lemery fays, that corrofivc fublimate can only receive 
.about three quarters of its weight of frclh mercury ; neverthelefs a larger qua/i- 
tity, a half, may without inconvenience be added, becaufe tlicrcby the cor- 
rofive fublimate will be more perfeftly edulcorated, and the fupcrabuntlant 
jmercury will be cafily difengaged ; as we fliall loon fee. 

The corrofive fublimate receives from tlie mercury with which it is trituratal 
A blackilh-grcy color, which color mercury always acquires when it is much 
divided, and ftill retains its metallic ftate. This grey matter is to be put into 
one or more matrafles with Ihort necks, or rather into the velfels called me- 
dical phials, lb tha.t two*thirds of the containing veficl lhall be empty for the 
fake of the lublimation. 

Thefe matrafifes are to be placed in a fand-bath, and funk in fand to the height 
of the contained matter- The fire is then to be gradually augmented till we 
fee that the fublimation begins. It is then to be kept in this ftate till it be 
all fublimed, and attached to the top of the vclfel, excepting a fmall portion 
of fixed matter which remains at the bottom. When the matrafles are cold, 
they afe to btf cardfully broken. The white compact fublimate is to be feparate J 
from Ibihe left white and denfe adhering to the neck of the veficl, to be again 
powdered, and fublimed a. fecond and a third time in the fame manner, always 
caking care to feparate each time the compact white mals from that part which 
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has Icfs of duic qualities. The fwcct mercury is tlien in its moft perfed ftatev 
a white, heavy, I'emitrar.fparcnt mais, imoothas glai's ill its convex part, whera 
it iidJiered to the vcflcl. 

Jn thel'e operations no mortars muft be employed, upon which the acid or 
the mercury of the corrofive lublimate can adt : therefore neither marble nor 
nvcial mortars are proper, but thofe madc of glafs. { 

, Although the crude mercury which is triturated with the corrofive foblimate 
ts joined to it fiiperabundantiy, and contracts with it a certain degree of union, 
this union is not nearly fo intimate as it may be, and as it is after the perfedt 
dulcification of the corrofive fublimate for if we take internally corrofive fub- 
limaie imjnegnated by trituration alone, with all the crude mercury which it can 
perfedtiy exiinguifli, it would produce nevertlielefs very violent corrofive efledts. 
by iublimation then tlie new mercury is completely combined with the acid 
ot corrofive fublimate, which is thus rendered milder. The external mark 
of this intimate combination is the change of color from an opake grey, which 
the matter had before fublimation, to a tranfparent white, which it afterwards 
acquires. Thii-opake grey color proceeds, as wc find, from the mercury pre- 
ferving its nietallic ftate, which it does becaufe it is not intimately enough 
combined with the acid ; and the white, tranfparent, faline appearance is a cer- 
tain fign of this intimate combination. 

One or two fublimations are not fufficient to change entirely the corrofive 
fublimate into fwcct mercury ; experience fhews tliat three fublimations are 
neceflary. The mercurial fublimate may then be taken internally without 
danger. It is no longer corrofive, nor retains any more of its faline property 
than is fufficient to render it purgative in a dole from four or five to twenty- 
four or thirty grains : and if fweet mercury be fublimed eight or nine times, . 
or perhaps Id's, it lofes its purgative quality, and is then called Mercuriau 
Panacea. See Panacea. c 

The matter which adheres to the neck of the retort, particularly in the firft, 
fublimations, is an imperfedt combination of crude mercury with corrofive 
fublimate, and muft therefore be feparated from the reft of the niafs. When 
the quantity of crude mercury triturated with corrofive fublimate is more than 
can be united with it into fweet mercury, the fuperabundant mercury remains in 
it.s nietallic ttatc, and gives a grey or blackifh color to the fweet mercury. Tliis 
fuperabundant mercury may be difengaged by fubliming in a retort, as Stahl 
propofes, and as Mr. Baron remarks in his Notes on Lemcry. 

'I he fixed matter which remains at the bottom of the matrafs is quite 
extraneous to the mercurial fublimate. It is a portion of earthy fubftances 
proceeding from the falts employed in the preparation of corrofive fublimate, 
and wM h this fublimate had carried along with it in fublimation. For, in 
gene!,.', volatile bodies are capable of carrying along with them a part of the 
bodies with which they happen to be mixed, particularly when they are 
rxpcfe.l to a ft.'onger heat than is nccelTary for their fublimation. For this 
puipofe no union betwixt the fixed and the volatik bodies is necelTary. This 
is done by a purely mechanical impulfion of the volatile parts againft the parts 
of the fixed body. Hence the hcavieft volatile bodies muft produce this effeift 
more ferfibly than thofe which are lighter, Accordingly^ the fublimates uf mer- 
cury, which are certainly the heavieft of all volatile M^es,, -produce this effedt 
furpiizingly. For in the operation for fwcct mercury, fomctiracs. fragments 

of 
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of the matrafles in which the lublimation had been made, and which adhere 
to the matter which is again to be fublimed, are railed along with the mercurial 
I'ubJimate. Mr. Beaume has frequently found large fragments of glafs in the 
middle of maflcs of the fublimates, which had been made in great works, where 
the fame care and attention arc not given as in the fmall operations of chemical 
laboratories. 

JLemery remarks, that fweet mercury acquires a ycllowilh color when it is 
triturated. This color proceeds from the quantitjy of mercury being confider- 
able with refpedt to the acid j for that is the ordinary color of mercury v/hen it 
is much divided, and has not its metallic luftre, as we fee from the example of 
the precipitate per fe^ of turbith mineral, and other preparations of mercury 
which are in this ftate. See Mercury, and Sublimate (Corrosive). 

CCCCXLVII. MERCURY af PHILOSOPHERS. Alche- 
mills have given the name of mercury to many other things befides the metallic 
fubllancc generally fo called. 1 his latter they call ordinary mercury, and value 
it little. We cannot precifely fay what they meant by their mercury, from the 
obfeurity of their writings, and allb from their different deferiptioas of the matter. 
No term is more frequently ufed by them than this. In every page of their 
writings we find the words mercury, mercurification, fkc. Probably they i»ad 
not all the fame idea annexed to the teivn philojophical raercury. The moll jiro- 
bablc opinion upon this fuhjedl is, that this mercury is the metallic principle 
which Bcccher has called iVe Earth (Mercurial), and the 

following article. 

CCCCXLVIII. MERCURIFICATION. Mercurification is 
an alchemical . operation, by which metals are faid to be reduced into a 
fluid, heavy, opake, and Ihining liquor, like ordinary mt-rcury or by which 
the mercurial principle may beextradled from metals, and obtained in the foriu 
of quickfilver. But, thefe mercurified metals, or their mercuiial principle 
rendeiei fen Able, are a kind of philofophical mercury, which, although they 
refcmble ordinary, mercury, are nevertheleft faid, by perfons excrciled in Inch 
Audits, to differ from it confiderably, by having a greater fpccific gravity, by 
more effedlually penetrating and diliblviug metals, by a flronger adhclion to 
thefe, and by a left volatility. 

We may find in the books of many authors, who, though not aklKinull 
give more or left atrention to thele fubjeils, a great number of procefles for 
mercurification, or for obtaining the mercury of metaft; molt of which are very 
long, laborious,, confufed, and confequently fubjecl to fail. The detail of their 
procefles would be too long. An account of the principal of thefe o])erati(>77<. 
may be fecn in Junker's Confpetlus Cbemix. We fliali only mention Come ot" 
the eafieA mercurifications, extrafletl from the moll modern authors, as JValk, Ins 
and ’Teichmeyert. 

If cinnabar of antimony made with corrofive fublimate be difiiiled, wx {hall 
obtain, by reviving the mercury, a larger quantity of mercury than w.is ori- 
ginally in the corrofive fublhnaie; 

If a corrofive fublimate be prepared with fpiric of fait and fluid mercury, an.! 
if calx or filings offilver be feveral times lliblimed together with this curroii w; 
fublimate,. .a part of the filver will be changed into mercury. 

Very fine filings of iron, expofed' during a year to the .am, and afterward., well 
triturated in a mortar, and cleanled from dull and extraneous matter, i'ko 
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«*!cpofed during another year to the air, and, laftly, diftilled in a retort, fur- 
nilhes a hard matter which attaches itfelf to the neck of the retort, ahd with 
this matter a little mercury. I'eichmeyert. 

If calx of copper be mixed with fal ammoniac, and this mixture expofcd 
during a certain time to air, and diftflled with foap, mercury will be obtained. 

if luna cornea or plumbum corneum be mixed with an equal weight of 
very concentrated fpirit of fait, digefted together diiring three or four weeks, 
then an equal quantity of black flux and Venice foap added to it, and the 
whole matter diftilled in a glafs retort, fome mercuty W'ill pafs into the 
rceeiver. 

Thelc experiments are important and eafily made, bur have not been repeated 
by modern, chemifts *, for which we fee no other reafon than the fmall hopes of 
their fucceeding. If they fliould fucceed, they would afoertain the exiftence of 
a mercurial principle in metals, and would fo much more confirm the theory of 
Beecher, as all the experiments above-mentioned are made with the marine 
acid, which that chemift fuppofes to contain the mercurial earth. The con- 
clufion deducible from thefc experiments would be, that, by introducing a 
fuperabundant quantity of mercurial earrlj into metals, a true mercury might 
be obtained from tliem. Metj^ls. 

Many other procefles for mercurification may be feen in authors who have 
treated of this matter, particularly in Junker’s book above quoted, in which 
marine acid is not employed, but other faline matters, or fublimation through 
the burning fuel, with concourfe of free air, in Geber’s manner. In this 
latter cafe, we muft look for the mercurial fubftance in the metallic fumes and 
flowers j and if any fuch fubftance be obtained, it muft evidently proceed from 
the decompofition of the metallic matter employed. ' 

Mr. Grofl'e lays, in the Memoirs of the Academy, that he obtained mercury 
fro nif lead by an eafier and Ampler procefs than thofe above-mentioned. This 
confifts in faturating perfeflly feme good nitrous acid with lead, which may be 
<ione efleclually by employing more lead than the acid can diflolve ; and from 
this folution, according to Mr. Grofle, a grey powder is precipitated, in which 
mercury is dilcovered. This experiment being Ihort, Meflfs. Macquer and 
beaum.’ repeated it with due attention in their Courfe of Chemiftry ; but they 
did not find the grey mercurial powder mentioned by Mr. Grofle. As the 
exaiftnefs and veracity of th iu^ ble chemift are well known, we muft believe 
that the lead wliich he em|ji^ed contained fome extraneous mercury, which 
might eafily happen in a laboratory. The fame thing has poflibly happened in 
other experiments of mercurification j and this proVes how circumlpcft wc 
ought to be in drawing conclufions. 

Cef CXLIX. METALS and METALLISATION. 
Undc" the general name metal, we comprehend here not only the metah pro-- 
perly fo called, but alfo the fcmitnetals, or all matters which have the eiTential 
metallic properties, which Wfe fhall here recount. Thus the' word nretal and 
metallic juhjtame will be lynonimous in this article;' - , 

Metallic fubftanccs form a clafs of bodies not very nUfnerOus, of very great 
importance in chemiftry, medicine, arts, and the ordinary jdJairs.Of life. I'hefe 
fubftances have very peculiar properties, by which they difFif frOm all othnir 
bodies. , , 

The 



The natural bo(]les from which metals differ the Icaff are earthy and pyritoiis 
matters, on account of their folidity and; denfity. Metals and Hones are, nevcr- 
thelcls, very different, the heaviell; Hones which are unmetallic being much 
lighter than the lightcll metals. A cubic foot of marble weighs 252 pounds i 
and an equal bulk of tin, the liehteff of metals, weighs 5 1 6 pounds. The 
diflference is much greater when the weight of fuch a ftone is compared with 
that of gold, a cubic foot of which is 1326 pounds. 

Opacity is another quality which metals poffels eminently the opacity of 
metals being much greater tlian die opacity of any unmetallic fubfliancc. 

This great opacity of metals is a confequence of their denfity, and thefe two 
properties produce a third, peculiar alfo to metals, namely, a capacity of refled- 
ing inffnitely more light than any other body : hence metals whofe furfaces are 
poliffied, form mirrors reprefcnting the images of bodies, more clearly than any 
other matter. Thus looking-glaffcs produce their reffexion merely by the 
filvering, which is a covering of metal upon their furfaces. To this rcfle£tive 
property metals owe their peculiar lullrc, called the metallic luftre. 

Although the* fcveral metallic fubftances differ confidcrably in hardnels and 
fufibility, we may fay in general, that they arc Icfs hard and Icis fufiblc than, 
pure earths. 

Metals cannot unite with any earthy fubftance, not even with their own 
earths, when thefe are deprived of their metallic flate : hence when they arc 
melted, they naturally run into globes, as much as the abiblute gravity of their 
mafs, and their prefllire upon the contiuning veffels, will allow. Accordingly, 
the furface of a metal in fuiion is always convex. A metal in that ftate always 
endeavors to acquire a Ipherical form, which it does more perfctilly as the mafs 
is lefs. This effed is very lenfible in auickOlver, which is nothing but a metal 
habitually fluid or fufed. A mafs of fcveral pounds of mercury, conrained in a 
lhallow, wide-mputhfd veflel, is fo fpread out, that its upper furface is almott 
fiat, and the convexity is not very fcnfible but at its circumference : on rhe 
contrary, if we put very fmall mafles of mercury into the fame veflel, as, foi 
inftance, malfcs weighing a grain each, they become fo round as to feem ptrfcdc 
globes. This cjffcd is partly occafioned by the inaptitude of metals to unite 
with the vcflels containing them when in fufion •, by which quality the whole 
afpnity which fubfifts betwixt the integrant parts of thefe metals is capable of 
adingi and panly alfo by this affinity, which dilpofcs the integrant parts to 
come as near to each other as they can, and confequently to form a fphere. 

This property is not peculiar to melted metals, but to all .fluids, when con- 
tiguous to bpdies folid or fluid, with which they have no tendency to imite. 
"J nus, for inftance, maifcs of water upon oily bodies, or oily maifcs upon bodies 
moifteped with water, aftume always a form fo much nearer to the fphei 'ical as 
they are. fipaller. Even a. l^ge drop of oil poured upon a watery liquor, fo 
that it ftiall be furrounded with this liquor, becomes a perfed Iphcre. 

A |1 metals are in general Iqluble by all acids -, but often thefe foluiions 
reqqim particular treatment apd.circumftanccs, which are mentioned under the 
artic^^.of tbe fcyerJ^ metals.. With acids, they form neutral falts with metuilic 
bales. Thtifc falta. i^C aft more or lefs caufticity, w:hicb. proceeds from tlie 
V.trfcrirftitqjSfiy of upi9iq{befwi;si.C the acid and nrctal, and from the great weig.'.t' 
of the hxtq: fubjftance. The .uppity of metals is lefs than of abforbcHit e'.iril.s. 
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:;’i!vaiint; t'ahs to acids •, and therefore any metal may be leparated from any 
.icid bv iiic'e eartliy and faline alkalis. 

Aik.iljiic hdts are capable of aftingupon all metallic fubftances, and ofkccp- 
jnp, them didblved by proper management. 

Metals may in general be united with fulphur and liver of fulphur. With 
iulpliur they form compountis refembling the p^'culiar fubftance of ores, which 
are generally nothing elle than natural combinations of fulphur and metal. 
Metals have Icfs aflinity v/ith fulphur than with acids j . hence fulphur may be 
leparated from them by acids. Some exceptions from thefe general rules, con- 
cerning the affinity of metals to fulphur and liver of fulphur, and concerning 
their Icparation from fulphur by acids, may be feen under the articles of the 
leveral metals. But thefe exceptions do probably take place, only becaufe we 
have nor yet found the method of furmounting Ibme obflacles which occur in 
the ordinary methods of treating certain metals. 

All metals may in general be united with each other, with which they form 
different allays which have peculiar properties 5 but this rule aUb is not vvithour 
fome exceptions. See Allay and Amalgam. 

Metal, have ftrong affinity with the inflammable principle, and are capable 
of receiving it fupcrabundantly. 

Laftly, oily fubftances fcem to be capable of afting upon all metals. Some 
metals are cafily and copioufly diflblved by oils, and perhaps they might all be 
found to be entirely foluble in oils, if the methods known in chemiftry were 
tried for the accompli fliment of thefe folutions. 

'J'he properties above-mentioned agree in general to all metallic fubftances : 
hut, befitles the properties peculiar to each metal, fome properties arc common 
TO a certain number of them } and hence they have been divided into feveral 
dalles. 

Thole metallic matters which, when ftruck by a hammer, or ftrongly com- 
jircflcd, are extended, lengthened, and flattened, without being broken, (which 
property is called duBility or mallcahility) and which alfo remain fixed in the 
moiv violent and long continued fire, without diminution of weight, or other 
jcnlible alteration, are called -perfetl metals. Thefe perfect metals are three 4 
gold, \filver, plattna. 

The metallic matters which are du< 5 lile and fixed in the fire, to a certain 
degree, hut which are deftroyed by the continued action of fire, that is, changed 
into an earth deprived of all the cbarajJteriftic properties of metals, are called 
imperfect metals. Of this kind are four ; copper, iron, tin, lead. 

The meudiic fubflanccs which, as well as the imperfeft metals, lole their 
metallic properties by expofure to fire, but which allb have no duiftili^ nor 
fixity, ere diftinguiflied from the others by the name of femi-metals. Or this 
dal's are five ; regulus of antimony, bifmutb, zinc, regulus of cobalt, and regulus 
of arr ‘tie. 

I uftly, mercury, which has all the general properties of metals, makes a 
dais leparate from the others ; becaufe in purity and gravity it is fimilar to the 
perfeft meuls, and in volatility to the femi-metals. Its fufibilicy alfo fo far 
furpaffes that of any other metallic matter, that it is fufficient to diftinguilh it 
from all, and to give it a diftinft clafs. We have enumerated, therefore, in 
all, thirteen metallic fubftances, two of which only were unknown to the an- 
cients 
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cients, namely* platlna and regulus of cobalt. We have reafbn to wonder thnt 
thefe two metallie bodies, and particularly platina* which is a perfeit metal, 
Ihould have remained unknown till lately. 

This may give u$ caufe to hope, chat if natural hiftoty and chemiHry be care-* 
fully cultivated* as they have been fince the renovMton of the fciences, we 
may ftill make eflential difcoveries in this way.. Mr. Cronftedt has given, in 
the Swediih Memoirs, a defcription of a metallic matter* which, as he fays, 
appears to be a new lemimetal diftindb from the others. In that cafe, this 
would be the fourteenth metallic matter known, and the third lately dilcovered : 
but as, fince the Memoir of Mr. Cronftedt, (his new femimetal has nor been 
examined by chemifts, it is yet but licde known i and therefore further expe- 
riments feem lequifite to decide whether it ought to be admitted as a new 
femimetal. (y) 

As chemiib can only know compound bodies being capable of leparating 
the principles of fiich bodies, and even of re-uniting tmir principles lb as to 
reproduce fiich compounds as they were originally j and as hitherto they have 
not been able to accdmplifli any uich decompoficion upon the perfect metals ; 
hence, if all the ocher metallic fubftances were equally ii>alteraole* we (hould 
be very fiir from having certain notions concerning metals in general : but 
if we except gold, filver, and platina, all the other metallic matters are fu(- 
ceptiblC'Ot decompoficion and of recompofition, at leaft to a certain degree-, 
and the experiments of this kind made by chemifts, and chiefly by the modern 
chemifts, have thrown much light on this important fubjeft. 

We may obfcrve, that even if we had not been able to decompole any 
metallic (ubftance* we might frill, by refledring on the eflential properties of 
metals, difeover fufliclent]^ well the nature of rheir principles. 

The fblidity, the Confiftence, at^fl especially the gravity which they po®;fs in 
a degree fo fuperior to all odtfcr bodies, would not have allowed u.s to doubt 
that the earthy element, of which thefe are the charafterifiical properties, enters 
largely into their compofition, and makes their bafis: 

facility with which they conibine with ahnoft all inflammable matters, 
and with all thole which have great affinity with phlogifion, fuch as acids 
joined to their inc^Mtcjity of being allayed with meagre matters that are purely 
earthy or purely watery, which have no difpoficion to unjCe with phlogifton 
would alfb have fumtlhed very ftrong motives to believ'e, tl^ the inflammable 
principle enters laigely into the compofition of metals; - ' 

We muft acknowledge* however, that theft confideratiOfis tvould only have 
furniflaed concerning the exiftence of the inflammable principle in metals, but a 
fimple . pcobability, very far from the compkat proof we now have : but the 
coffftaumbility of metals capable of decompoficion by this metliod, and of a 
lubft^uent redufftion with all their properties, by the rejunfriOn of the inflam- 
Raibla>.princk>lc, iumifhes the elicaieft and the ' moft facisfaftorv demon ft’CaciOn 


ihixt he has difeovered a new fubftance 
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The deftru^ible metals prefent exactly the lame phenomena as all othe^ 
bodies containing the inflammable principle do, in the ftate of combuftion. 
When expofed to fire, without accefs of air, that is, in clofe vcflels, theyy 
become red-hot, melt, or fublime, according to their nature : but they receive 
no alteration in their eompofltion from fire applied in this manner, and. they are- 
afterwards found to be exadtly in the fame ftate as. before. In this refpeft,. 
they refemble'pcrfeftly all bodies which contain no. otiher inflammable matter than- 
pure phlogiflon. j 

But when imperfcft metals are expoied to fire, with accefs of air, as, for- 
inllance, under a muiSe in a furnace which is made very hot, then they bum 
more or lefs fenfibly, as their inflammable principle is more or lefs abundant, or. 
rnpre or lefs combined. Some of them, as iron and zinc, burn, with a very* 
lively and brilliant flame ; but this flame is of the fame nature as that of char- 
coal, of fulphur, of all bodies, the combuftjble principle of which is pure 
phlogifton, and is not in an oily ftate,. that is, nirniftics no foot capable of 
blackening. 

Alfo the imperfcft metals detonate with nitre, jwhcn . all’; the oircumftanccs 
which that detonation requires are united. See DaxoNATioN.ie/ Netae. Their 
phlogifton is confumed by this method much more quickly and compleatly than. 
ay ordinary calcination or cotnbuftion. 'I heir flame is alfo much more lively 
and brilliant j and fome of them, as iron and zinc, are ufed in compofitions for,, 
Ikeworksy from their very vivid and beautiful flame. 

^ Nitre is alkalifod by thcle metallic detonations cxaftly in the fame manner as^ 
in its detonation by coals. 

Laftly, impcrfea metals being treated with acids which have an affinity with?, 
phlogifton, that is, with the vitrblic and nitrous^ acids, are deprived alfo byi. 
thefe acids of a more or lefs confiderable pun of their inflammable priiKiplc : 
rhey give afulphureous quality to vitriolic acid, and arteven capable, of furoifti- 
ing fulphur with that acid. 

Although the experiments now mentioned were the only proofs of the. 
cxiftence of an inflammable principle in metallic fubftanees, thefe would be 
fufficient to eftablifli it inconteftibly. But we fhall fee, when- wc continue to. 
examine the phenomena attending the decompofition of metals, that thofc are 
not the only proofs,:. 

If the inflammable matter which fliews jtfelf fo evidently in tlic burning of 
metals, is really one of their conftiment parts, their effential properties muft 
be altered in proportion to the quantity of it taken from thero^ apd this evi- 
dently happens upon trial} for the reliduum of metaiUc matters, after calcina- 
tion, departs from the metallic charafber, and approaches to. . the mature of 
mere earth. I'hc opacity, brilliancy, dudility, graxity, foflbility,, volatility*, 
in a word, all the properties by which metallic fubftanees dilfer, 
earths, itiminifli or qatbcly difoppear, fay taking frotia th«m,riipir i«flim«l>able 
principle*, fo that when tbeir calcination has been cabled as is ppffi 
they refemble mere earths, and*have no,Ionger any Woo*^iis^w|ih#i?t^ 
Thele earths can, no longer be combined with acids Or. wicti , are 

capable of uniting ’with pure earths. They iiu then ^ 

esf/j&j. Calxes (M sTAaMO). ' 
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'Wc muft obfcrve concerning the decomj^ofition'of metals, i. That when onlj^ 
Imall quantity of inBammable principle is taken from metals, a fmall quan- 
tity only of calx is formed, and the rcmdning part continues in the metallic 
ftate : hence, as the portion of calcined metal can no longer remain united with 
the undeftroyed metal, it ieparaces in form of fcales from the furface of the 
metal, when calcination has been performed without fufion, as generally 
happens to iron and to copper j or thefe fcales float itpon the furface of the 
melted metal when the calcination is performed during fuflon, becaufe the calx 
is fpecifically lighter than the metal, as happens to the very fulibie metals, as 
tin, lead, and moft of the lemiroetals. « 

2 . The imperfedt metals are not all equally eafily and compleatly calcinable. 
In p;eneral, as much of their phlogifton may be eafily taken from them, as is 
fuflicient to dejwive them of their metallic properties; but tlie remaining por- 
tion of their phlogi^h cannot fq eafiiy be driven from them. Some of them, 
as copper; refift the firft calcination more than the reft; and others, as lead 
and bifmuth, may be very eafily cakined, but only to a certain degree, and 
retain always obftinately the laft portions of their inflammable principle ; laftJy, 
others, as tin and re^lus of antimony, may not t)nly be eafily and quickly 
calcined, but alfo much more completely. All the other metals partake more 
or Icfs of thefe properties relating to their calcination. In general, if we except 
the labors of alchemifts, which are not much to be depended upon, we have 
not yet made all the proper efforts to arrive at a perfedh calcination of the 
leveral mettdlic fubftances r which, however, is abfolutcly ncceflary, before we 
can arrive at a complete knowledge of the nature of their earths, as we fiult 
afterwards fee. 

When metallic earths have loft but little of their phlogifton, and are expofed 
CO ftrong fire, they melt and' are reduced to compaA malles, ftill heavy and 
opake, although much lefs fb'than the metals, and always brittle and abfolucely 
unmalleabie. If the calcination has been more perfedt, the metallic eartlis 
are ftill fufible by fire, but lefs eafily, and conveitiblc into brittle and trani- 
parent mafles poilefied of all the properties of glafs, and are accordingly called 
metaUicglaffes. Thefe glafies do not poflefs any of the properties of their metals, 
excepting tha|.Aey are fpecifically heavier than other glaflcs, that they are 
capable of being attacked by acids, and that the glalTes of the femintccals are 
fomewhat lefs fixed than unmecaltic glafles. Laftly, when the calcination 
of metals has been caermd to its greateft height, their c-^hs arc abfolutcly 
fixed, and unfofible in dife fire of our furnaces, and pofiefs no longer the folu- 
bility in adds by whi^h metals are charsdferiied 

Thefe are the principal changes, which metals fuffer by lofing their phlogifton- 
They art thus changed into fulaftances which have no properries but rhofe of 
earth;" If'his ii a cerijain proof the inflammable principle is qne of their 
confritoen^ parts. Ebt we hav«;a^ other proofs of this important truth, The 
redudribn of mttaljic^a^ds addlition of phlogifton alone, com- 

ptetes^die proof of the clcarcft and moft feti^iftory 

. fcieneccaiL ; This redudrion is efifedled in the following 

^ n be mixed, with any inft^mable matter^ which either 

.is, hr can ffobfoutgeftidw cbh .ftate ci eoal, together with fome fait capable of 

H h h 0 facilitating 
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facilitating fiition, but which, from its quantity or quality, is incapable of 
receiving the inflammable principle j and if the whole be put into a crucible, 
and the fufion promoted by a fire gradually railed ; then an efiervelcence 
v/iil happen, accompanied with a hiding noiie, which continues a certaih 
time, during which the fire is not to be encreafed > afterwards, when the whole 
has been well fuled, and the crucible taken from the fire and cooled, we fhall 
find at the bottom, upon breaking it, the metal, tne > earth of which was em- 
ployed for die operation, pofieflied of all the properties which it liad b^ore 
calcination and rcdu( 5 lion. See Reduction. 

We cannot doubt that this wonderful transformation of an earthy iubilance 
into a metal, is Iblely caufed by the phlogillon palling from the infiammable 
matter to the metallic earth ; for, firft, in whatever manner, and with what- 
ever fubilancc metallic earths be treated, they cannot be ever reduced into 
metals witiiout a concurrence of fome fubfttmee containing phlogilbni. adlyj 
'I'he nature of the fubftance which is to furnifli phlogifton is quite indifierent, 
becaule ihit principle is the lame in all bodies containing it. 3. Laftly, if after 
the operari'.Mi the iubilance furniihing the phlogillon be ocamined, we lhall 
find that it has loll as much of that principle as the metallic earth has 
received 

The fails r, dated concerning the decompofition and the recompofition of metals 
prove inconteftably, that they are all compofed of earth and phlc^ifton. But we 
do not yet certainly know whether thefe two be the only principles of metals. 
We might alfirm this, if we could produce metals by combining phlogillon 
with fome martcr which is certainly known to be firnple earth. But this hitherto 
has not been accomplilhed % for if we try to treat any earth, which has never 
been metallic, with inflammable matters, we fhall perceive that thefe fimpie 
earths are not combinable with phlogifton, fo as to form metals. We fliall even 
perceiv'e that tlie metallic earths refift this combination, and are incapable of 
reduftion into metal, when they have been fo much calcined as very nearly to 
approximate the nature of fimplc earths. 

Thefe confulcrations, added to this, that we cannot eafily. conceive how, from 
only two certain principles, fo many very different ooh^munds as the ^eral 
metallic fubftanccs are, fliould reflilt, are capable of indudog'^a tfelief that 
ibme other principle is added to thefe two weady mentioned in the compo- 
fition of nieuls. . 

Many great chemifls, and particularly Becker and .Stahl, feem to be con- 
vinced of this opinion j and chiefly from the e^etin^nta concerning the mcr- 
t urification of metals, they believe that this third piinc^pfe pi^s 'oopiiMilly in 
mercuty ; that it is of a mercurial nature} diac it >0 manne add, to 

which it- gives its fpec^c character j that by extradiO]^ this paataifM 
from r -, jae acid, or any other body contauiiag it.pop^i^y^ and by ^mblmag 
it vij. h Ample eacths} thefe may aequtns a tnetaUic cKahu^r,^ be rendered 
taurbie of receiving fAlogiftoh, and of .being compfeh^ mela^^^. 

Thefe chemHls admit allb, and with pixibdsi^, of 

metallic principles in the federal metals, and l^lieve, 
principle which they call wfrrwrwf , paiffs .mpi^ copiotifijf a^ -feidlWy 
in certain metals than in othem. The «ndft anetyuml to 

them, arc incicury, filver, lead, and arfenic. Moft cheimfta-id^H9gBifli*&om 

> thft 
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the other metals, filver, mercury, and lead j which they call -white metals^ lunar 
metals, or mercurial metals. 

All thefe confidcrations b.emg united, and others too many to be mentionrd, 
give feme probability to the cxiftcnce of the mercurial principle in metals. 
We mult however acknowledge, that the exiftence of this principle is only 
merely probable, and, as Stahf obferves, is- not nesuly lb well denionftratcd as 
that of the inflammable principle : we may even add, that we have ftrong 
motives to doubt of this exiftence. 

As marine acid, mercury, arlenic, and even the other fubAances in which 
the mercurial earth is fuppofed to alxmnd, are very volatile, and that none 
of the projaerties atrributca to it Ihew that it is fixed, it feems, if it does exift, 
to be neceifarily volatile. The chemifts who admit it, confider it as volatile, 
fuice one of the methods beft attelled for the mercurification of metals is by 
fubliming them through charcoal in Geber’s manner, and fince it is chiefly 
in the loot formed by the meuls, that chemifts look for tlieir mercurial 
principle. 

If then the mercurial earth be a volatile principk \ when metals are decom- 
pofed by combuftion, or by detonation with nitre, a confiderable part of this 
volatile mercurial principle muft be diflipated. Hence we ought not to be able 
to remctalli^e the calxes of metals, without recombining not only their loft phlo- 
gifton, but alfo their loft mercuriad earth. But from experience we know, that 
by addition of phlogifton alone thefe calxes may be mecalliled, and that nr> 
mercurial principle is neceflary. We cannot anfwer to this difficulty, that all 
fubftances containing phlogifton contain allb a fuffident quantity of mercurial 
earth for the rcduftion of metallic calxes ; for if that were true, we /hould 
be able to produce metals by treating, unmetallic earths with inflanunable mac> 
ters, fince in fuch a combination all the principles of metals would be prel'ent. 
But we have already obferved, that this cannot be done. 

When indeed metallic calxes are reduced, there is always Ibme lofs of 
quantity, as the fame weight of metal is never procured which cxifted previoufly 
to the calcination \ and allb the more complete the calcination has been, this 
loft of weight will be fo much the more confiderable. We may confcquently 
aUribu^ this Ipls to that of the mercurial principle, during the decompofition 
of the metid,, and which is not reftored to it by redudionwiih phlogifton alone. 

But may we nbt as reafonably believe, that if ordinary earths, or even meta'- 
lic earths perfit^ly calcined, cannot be metallifed, this proceeds only from liie 
difficulty of commencing an union with fubftances ib difterent as earth and 
phlpgtftpn? but when this union is once begun by nature, the eartli is then 
much more dilpc^lhd to combine intimately <with a fufficient quantity of phlo- 
to confute ita mftalj that thus any earth, entirely free fron) phlogifton 
mtimat|e% comjdneil, is, rctefiyely to us, an unmetallic earth, whether it be 
natural]^ ibund ^ almoft all fubftances are, which we call fimply 

earths, be h b^^^hic fubftaqcc perfectly calcined. Hence r he 

i^icaiqiirial earth be clfe than j}hlogtfton, or rather is not a dif- 

cobMs only in a beginning of union of phlogifton 
'wic|i.''^th«.,.x>r;|ora eafrth has of muting intimatiiy with 

an idta of the celebrated Henkel, v/hom 
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we certainly cannot fufpeit of indifference or incredulity concerning thepof- 
fibiliiy oi the artificial produdlion of'metals. 

If this opinion were well grounded and proved, the artiBcial.produ6lion of 
metals would be, in fadl* not only poffible, but much leis difficult than has 
hitherto been believed i for only two principles are, in tliis cafe, neceffary 
to be combined to form a metal. We ffiould then have nothing >to do with the 
mercurial principle, the moft troublefome of all, thi nioft untradtable, the Icafl 
diftindlly known, and the cxiftence of which is not even afeertained. 

But notwithftanding thefe confiderations, we muff not beliet'e that the pro> 
duftion of metals is not one of the moft difficult problems in chemiftry. The 
reflexions we (hall add upon this lubjeft will be fufficient demonftration to 
every lenllble perfon, that great knowledge is requifite in that fcience, to at- 
tempt with any hopes of fiicceff, the produdlion even of. the moft imperfetft 
femimetal} they will Ihew the folly of thofc who attempt to make gold and 
filver, without being polfeflcd of any knowledge even of.clementary'cnemiftry:, 
which they delpife and call vulgar chemijiry^ of which they difdain to inform 
themfelves, although elementary knowledge be in chemiftry, as ttl every 
other Iciencc, the moft effential, fundamental, and neceffary for further at- 
tainments. By a lingular fatality, the moft ignorant perfems are the moft 
•prefuming. They who fee what paffes in 'the particular aftemblies of thq 
Academy of Sciences, know that this ilhiftrious fociety is always befet with 
pretenders to geometry, who really believe they have difeovered the rjuadrature 
of a circle, the perpetual motion, &c. and who at the lame time are lb igno- 
rant of the firft elements of algebra and geometry, that tb^ are incapable of 
perceiving the demonftrations of their errors. Happily the perlbns -■who imagine 
that they have difeovered the means of making gold, are not lb Communicative, 
and keep their fccrcts in hopes of enriching themfelves, otherwile the Academy 
would be as much importuned by the adepts the philofophers fton^ as it 
is now by the fquarers of a circle. 

To return to the artificial produflion of metals, wc muft obfeive, that even 
if we were certain, that it depends only on the intimate combination' of the 
inflammable principle with a matter fitnply earthy, we IhOuld labor by chance, 
and without any rcafonablc fexpeflation of fuccels, if we were to attempt that 
combination, without having more knowledge than we now pqllel^ concern- 
ing the true nature of the earthy principle which enters into the compofitioa 
of metals } for we muft acknowledge that chemiftry has. made , butdittle progrefs 
in this matter. ' , 

Metallic fiibftances, although fhey refembie each other by the ^hefal pro- 
perties mentioned in the beginning of this article, differ^ beVefchelels ‘from each 
other veiy evidently by the properties peculiar to etlch. Do thefe difletenebs 
proceed ; iom the different proportion, and from the more or Icfs intimate Icon- 
nexioii of the inflammable principle with the earthy ftippo^^that 
thi.s latter Ihould be effenti^y the fame in all metalal; tM* obght mqr to be 
attributed to the difference <» earths, which, in thatT^cafe, 
and peculiar to each meiail? or, liffilly, iJo metals frottei ^adh bilief^ hpth 

by the nature of their earths; and by the prbpori^h cbn^' 

tiexion of their principles ? AU thefe things iare bndrol]^ tffikQteWh;: 8M’ 

.cafily perceive, that till they are known, we eannen: dffec^r brhat laethbd i^^^ 

purfuc 
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purfue in our attempts to accompliih the combinations we . are now treat* 
iog of. . • >, 

The moft eiTential point then is to arrive at a knowledge of the true 
nature of the earths which, arc iJii metals ; and the only method of arriving 
at this knowledge is,, to r^Jduce them to their. greateft fimplicity by a perfect 
calcination. But this cannot be accompliihed but by long and difficult opera- 
tions. We have feen above, that all metals are ttot caldn'able with equal eafe ; 
that the perfect metals, have not been hitherto calcined truly, by any pro- 
cefs i and that in general the laft portions of phlogifton adh«e very ftrongly to 
ealcinable inetals. * 

Some 'metals, however, nS tin and reguW of antimony, may be cafily cal- 
cined fb as to Be rendered irreducible. By carrying the calcination ftill further, 
the methods known ii^ chemiitry, we. might obtain, their earths fo pure, 
that all. their eflehtiai' properties may be difeovered, by which they might 
eafily be compared together. This comparilbn wbuld decide whether their 
nature be cflcntially di^rent, or not. 

If they were .found to be compofed-of earths efffentiall^ the fame, we might 
next proceed to compafc , metallic with unmetallic earths. If the former were 
found limiliar to fome of the latter kind, we fhobld be then allured that tiic 
earth of metals, if not peculiar to .them, and that, ordinary unmetallic earth.';- 
are fufbeptibie of metallilation. , ' ’ 

The greater the. number of metals operated upon, the more general amf 
certain the confequences refultjng. from thefe would bej fo that, for infiance, , 
if the operation were extended to^ all ealcinable metals, and if the refuk of 
each of itheft operations wefe, that' the ca xe.s, when perfectly dephlogillicatcd, 
do not diflier from each , other, and Jire fimilar to earths already known, we 
might.conclude from analogy, and we fljoul 3 be almoftjccrtMn, that the earths 
of the perfedt metals are alfo ihe fame nature. 

They who know \hc extent' and difficulties of chemical" operations, will 
eafily perceive that this would be one of the moft confiderable. Neverthclefs, 
after having determined this efifential point, we Ihould only have done half 
our work. For a knowledge of the nature of the earth of metals, and where 
it b to, be found. Would not be fufficieqti we mOft further endeavor tO' find 
a method of combining with this earth a fofficient qiiantity of phtogifton, and 
in a manner fuffidcntly intimate, that a metal might be formed by fuch a com- 
bination. "We here always fuppofe, that earth and phlogtffon are the two 
only principles of metals. I fay, then, that the method of - combining thefe 
two principles muft be' difeovered •, for we know that the orefinary proceffes, 
tbofe, for example, ^hkh are employed for the redudtion of metals, arc in- 
fuffictent in this cafr.. But this lecond difficulty is perhaps greater, than the 
former* 

When we relief 0*1 tlie ifondaitncirtal rules of the union of bodies, we lhali 
dilcover arpad whfdt may l^ to this combination. In faft, if St betrue, 
as ^ng frems.;j^ dembnft^^ that all natural fubllances may be united 
the refiij^’ce' tpa^e by fome to this union proceeds from the 
too, union; in|%nmt parts, then the difficulties which occur in at- 

earth, which of all known fub- 
fraabeit aggtregariw, can only proceed from the too great ad- 

* hefiC'.fi 
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hefion of the integrant parts of earth to each other. Hence the onljr method 
lof difpofine to this union, is to ieparate and infulate the primary integrant 
parts fufficiently, and to break the aggregation as much as is jpoOible. 

The integrant parts of earth may indeed bd well disjoinedt when fufed by a 
ftrong heat : therefore, if it were ’polfiWe to fofc perfcftljr a limple earth, pre- 
vioufly. mixed with fome inflammable matter, an^ pbt into a v^eflel accurately 
doled (which cifcumftance is ablblutely necel&ry pa preWnt the ebmbuftion 
of the inflammable principle) the phlogiflon would probably unite intimate- 
ly with this earth, and a metdlic matter would refolt from it. But this 
method feems to be impra61:icable, becaufe Ample earths are too refoafbo^ 
to be fuled without addition, by the flrongefl: fire which can be made in 
furnaces. 

We may indeed facilitate, as much as we pleafir, the fufion of earths, by the 
addition of faline fluxes ; but this method, which fucceeds very well for the 
redu£lion of metallic earths, when they have not been too much dephlo|^flicatedk 
and when therefore they preferve a difrofition to be met^lized, becomes in- 
fufiicient to reduce thefe earths, when they have been too rittich calcihed » and 
it mull be .much more infuificient with regard to fimple earths, which have never 
been in a metallic flate> 

The reafon of this is, that to procure the union of one body with another, 
not only the aggregation of chat body mult: be broken, but alio when this 
disjunftion of aggregation is occafioned or facilitated, as in the preient caie, 
by the interpofition of the parts of Ibme fubftance, this fubflance muft not have 
a too great ajfinity with the body to be united to that whole aggn^ation is 
broken, as may cafily be underftood. 

But we are certain that all the* ialine matters, which may be employ^ tp 
facilitate the fufion of earths, have themfelvcs a very great affinity with the 
inflammable principle i and the greater this aflSlnity is, the more k ought to 
weaken the tendency which the inflammable principle hu to be combined with 
the parts of earth* _ , ^ , 

Here then at^i,a compenfatipn. For on one fidc,>,t^'ife lalts, while they far 
c till ate the fufion of the earth, place it in a more favorable ^te for combination 
with phlogifton; oh the other fide, the affinity of thefe fitl<3 with pBIi^ffon 
dimimlhes in the Atme proportion the dlipofition which the phldgiflbn has 
of combining with the eartli j and therefore we need not Wohder, that chk com- 
bination fhould not take place. . 

But -the cafe is ’different, when the "earth intendi^ the 

addition of phlogifton, is previotifly united intimatC^^Wp^ a ijuantity 

of that principle, as happens in metallic calxes tfoc 
For this pbJdgifton, ftrialy united with the earth, not oh|^ nmch; ^ 
theforce of ks aggre^uion, but it mofl: alfo«ecefi^yii^d^t^'x|j^ 
the accretion of a new quantity of phfogifto% 

bodks to unite, with 'Others of the ^me.. nature. '--.V’.r-'' 

Hence we cannot hope tofueexed' 
intenfe fire.: but 'thefe are^not the- ooly 
Vi'eare vcryccitain, ffiat't^e mctaffic con^i^tki^'^j*h^' 
not effected by violent foifions. Wrajer- ' 
ncceifary for that puipofc, is Itfolf capable bf kcejf'mg thV ' W 

bodies' 



MET 


425 


bodubi whofe aggregation 2s broken* fafpriided and mfuhted ftom each othcj, 
and thofe of earth, as well as of other ibbftances, as is evidently detnonftrated 
by fediments, ftalaf^ites* cry^aUizatiotiit flones of all forts, which are formed 
every where by water,^ Water alfo of aM fiifbAances has the leaft affinity with 
phlogifton* and confe^uently has all the reqbinte conditions as a vehicle, to 
affift the- combmatitm of earth wkb j^hlogf&ont LaHIy, we know from ex- 
perience that metals may be dtfcon^fed, and that their calxes may be me- 
talilied a& wJl by die hqmtd as by the dry way. Rtouti ion. 

Water, then, to be a very proper intermediate f«bfl..inie to toim 'lie 
firft rudiments of metaUiCitton, and is employed by nature for the produdtion 
of metals, minerals, and of all ^he conipouncl bodies that we fee. Accouling 
to the opinion of one <Mf our greaccfl naturaiifts and philofophris, nature make, 
with water all that we make m our laboratories with nre, and many otliers winch 
we cannot accomplifht Water is her principal and almofl: only inilrumeiu. 
II7 water, thertfom, that is, by the humid way, ihecombinaaonsnow inqueftion 
ought CO be attempted. 

But, it may be fold, nature empU^ an almoftunfinitely long time for mo(V 
of her productions, and particulatly mr metallic cotiibinations. Can cliis time 
be fhortened by chemical mwns ? Does chemidry fumtlh a method of impreg- 
nating watet witl> the primitive integrant mplecules of earth, and with a iur- 
ficient quantity of inflammable principle ? We have re^n to preliime it. 
Nevertbeleft, to^be able to affirm any thing upon this fubjedt, a peHbn ought 
CO have ma^ enperimnoi^ '^th tHnbie views » whicli, I confeis, 1 never have 
done. 


We ffiolt not enter into a funhefi de|aU upon this matter, that we may not 
prolong this ii^uflion, peihapa too long already, and too conjedtural for 
a work of this natuip. We thought fome extent ought to be given to m 
not only becaufe the fubjedl; b ufolf mterefting, but alfo becaufe many perfons. 
partioblsrly tho^ who are ignorant of the whole extent of chemiilry, confider 
metalB(ifitk>o as thef foie of that fc|«nce. It lias been almofl; the foie end 
of dMshPx* froitn time immemorial to ilie renovation of the ftiences, that is, 
tola(r>hl^9>< 

All tlW imcknt uhetniftst were folely engaged about metslb. Their views and 
inquiries were fb dimi^ to that pointy chat they entirely myb^cd whatever 
was not oonnedbkl wkh it 1 lo that the name of cheaiii|j^ile the idea of a 
man whd endeavofod. m oudee metals. eiSrhe infupeiamte obfbiiidm they have 
met, hiw» obliged them tb multiply 'tlheir experiments, and work upon 
msern bbllhn beSdea,m*ei^i Tlmpfbimrtiea of many fubffiuim have been thus 
dilM^ IbtakdlWliiys and tMe «mk>ph«d difeoveries, having been after- 




and tMa «mk>ph«d difeoveries, having been after- 
mliedy ami arifaqg^lMHm j^vos birth to the plulofcqpmnalchieadBry 
IMit to cleariy* which proemds vriim 

method* Ond whim la (hiia i«%e& diflbrs i^tly from the ancient 

' enmoemmydiim 

'' oMiidpgiwiiw iba jpmfc oonfidance and ardor mheittofere the 
^ ThO dmr and ekimn^?«St pt^gteSi of 

III oon^gdrifbn of the bold andrapiacOurre 
i Hi is the cm^ueneo Of experienee and refieiflion. 
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When men have long wandered at random ; when, after they have fatigued 
themfcives with every trial that occurred, without rule or meafure, they have 
failed in their attempts •, their moft rcafonable conduft is ;lo return as they 
came, • to be^n afrelh, and not to engage in the purfuit^till the proper road be 
well afeertamed. * , t ’ . 

We do nptconfider as certain, guides the idea? which the nature. of the fub- 
jci^, and the defire of contributing to the advancement of the art, and of in- 
fpiring a true tafte for ir, have induced us to iuggelt on metaUifation in this 
article. If, in purfuing thefe ideas, we Ihould be able to produce the rudelt 
bc^nning of a metal or femimetal, true cbeniUU would tertainly find muchcaufe 
of aftonifiimcnt and admiration. Much farther arc. we from prefumiag that by 
this method the perfedl metals, as gold and fiiver, can be producetJ. V\^e do 
not intend to excite too fiatterlng hopes, but only to prefent a rational 
plan of fuch labors, and to ftiew ,ah’e diificuides to thofe who chule to under- < 
take them. * 

We ought to advertife here, that feme famous chemical precefles have been con^- 
fidcred by many, as mctalliratk>ns, bat wh^h are really not 'fo. Such is Beecher’s 
famous experiment of the j^nera nrcn$ri^:ptrp 0 ttii(n hy which that cheinift pro- 
poled to the States General to extract gold Irtmi any kind;of land. Such alfo is the 
procefs of Beecher and of GcolFrpy, to obtain iron from all clays by treating them 
with linfeed oil in dole vcfiels. In thefe, and niany other luch procefles, we 
do only obtain metal that was already formed. Every earth and fand, as the 
intelligent and , judicious ^Qramer ooferves, contain Ipme,, particles of gold. 
Clays do not commonly contain iron ready formed, but all of them contain a 
ferruginous earth, naturally diipofcd t.Q mesallii^ion..-- • Seg Ct a v,. Accordingly 
we mull conclude, that, by fvjr. Geoffroy’s, exptH’iiment, iron is* . Only reduced or 

revived, but is not produced. 

The great difiiculties which occur in attempting to give a metallic quality 
to fimple earths have induced a belief, that the nature of metals ' ready fonned 
inight be more eafuy. changed, an.d. the le6. perfe^^;brovtght to a.mofa.'perfcft 
ilate. To this*, which is ;one of thfe, principal ,oi9eCts, .<tfi,alphemy» &hd 
is called tranl'mutation, numberlefs ttials. .have been made. . As wc.\'&ye not 
any certain knowiedke of what occafions the >l|>,ec>fic 4ilFerei!0?#-of.«»etallic fub- 
llances, we cannOt decide whether ,trah,rmtitation. be polfiblj? or, nob , :ln 
if ca<:h metallic lub^ancc have its jxitiidjat.e^ch, elifenciaBy,,‘diflferent.ftom the 
earths of the G.ther.s^ .aad .con^oentjJi^ if'tlje dih.ereiiieca Of Proceed f^om 

the dilferenccs of their earth's? tljciu,.'-Jto;.W0\cannpt;soha'hgej,stiii^t^(mdRl,,ptO- 

e fttics of , any ' fimpic fubflance, 'pf f 'fc^joffibjfe. 

iit if th<?i-iearths ,and pthsir principles 
be f.orntg^ed' in .difllrent 
and lftbif.be th,e .onifyjcfofe of 

imjpolbb'ility in "thei^ ti^nfm-unition.;^' ,4?,,,, r- f ■ ■ 
'Whatever be.!^e';Caul^'^of the 
to be no lei's 

it is even, 'more..di^Cd|(. 

believe that tranfmt^^ndn 

efieded it. ... They , begins b'yi,'.£?pp^g' ®11 

fame orincinles. and that the imnerfed' metals do not differ %bm .<km/ahd filyer. 
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but becaufe thieir priiiciples ^are not fo veil combined, or becaufe they contain 
heterogeneous mattera. We have then only thefc two faults to remedy, which, 
as they fay, tnay be done by a proper coidbibo, ■ and' by feparating the pure from 
the impute; As we;hatie but vert* vagne /’and AiperHcial notions concefriing 
the canfiis of the differences of metals, we coniefs that we cannot make any rta- 
ionable coiope'diure upon thfe matter j and we ihall onl'y'adyiie thofe ■who would 
proceed upon good principles, to determine previOufly, if metals have each 
a p«niUar eanh, or only one common to them all. In the fecond place, if 
it Aoold ba demonftrated that the earthy principle is thh fame in all metals, 
and if that be demonftrated' as clearly as the, identity of the inflammable prin- 
ciple in metalsis proved 4 they niuft then determine whether thefe two be the only 
principles in wither the irirafcutiai principle exifts, and whether it be 

elTcntialtoall meiak, or; W the; pfoportioo of thefe two 

or three principles in iffte/fewnd metallic fuli*[feah6es.;/ 'Wi^^ we lhall clearly 
underftand thde- principal dbie^ts, 'we may then be able to determiine con- 
cerning the poffibih!^ of tranfmttbtion i and if the poflibility Ikould be affirm- 
ed, we flialltheh bejg^ to difedv^ road whkdt^Wfe ou^ to purfue. 

Wc have no-mafon to, bel'ievte tftat^ny- bri^ into the com- 

pofition of ftittals • ,Sian thofe, ; abbve-^ehMoni^i i ^ no ' vefKge is “perceptible of 
either- air Or wat^,; i^ate Ohopo^’ hOve hevtalhelte&^^ that they con- 
tain a ftline princip|ei“ ' a watery 

principle. Biat all* the experim^ts a^t^&fed tO ipmye mis > opinion are either 
falfe, or only lh^ithf fir^bt^'of 1^ die metals, 

or contained urikhOira iSh the; in "tw ex- 
periments. Toff ******1* fubftanccs 

which do not tontain^ and whbh Och^ thbgfaliOe; do not difeover 

any faline property. ,We rauH however except sufbii^ and even its regolus, 
thefe ;bemg' fingular fubftances, in which the faline are; as fenfible as the. metallic 
prt^eirticSi'. : " ■; '■ ' , ' '■■ ■ 

fiibftahces which nature has 
plac^ in? ;aimeft -nfi piOddfriOOs .befeohd two* different’ kinds, and which 
partakOi-of '-thO'ipirc^liet' ©4oaclv.''Mfl4;v'^'4tfenie -thus pkti|!?d' bebyixt metallic 
and ffilliie fubkshO(^')_M';peophriio^' .^tt^e''kihdi of 'fbbiiapees, 
withouc ^Ihg'eithi^'ohtiiMy a'ffietal ofnillt.' Akkhifr 
- ^-A8'%atOT■leem*-to.■^'l:0 ia'.cc'ita^ di‘gi’te’u'p^^*h^,“-sri»^;'t^^ con- 

ettfrence- of aiit-'n»"'Che!' 0 |ieration 'Of thcncc 

f^pe^''/fi>niCthihg',^line.'ih',i^t m,iiafeS^’v; 'N^verth^i^i/’J;<b5:hbt‘''b«dieve’ that 
whaiih^pens' b any. certain 

' cotdc^i^ces can:,b<?^diih«)d';‘;,/wThi;'Wam^ 


bc; ,p(^rj^ktnei^dh.,,0:f3^ affured,ilkt pie aflr 

''thi oughf ' td9'fai6>''i:'arefutly 

" - doInOt^'Ieem'' to contain any 

'igbaersd- properties, they 

■■‘v,,-' '■ 'r 'I ii'a' bem 
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fecm to be nothing; elfe than earths cotnbincd more or kifi itftii^ateiy wfth 
large quantity ©£ pjiiogifton. Although we can de^Onftracc ttett’ithtdr intfiatn" 
mable principle iis not in an oily ftatei and that ie i» purd th^ 

have neyertt^kfi; an oily appcaranjoe, ^jn, thia chxttonftaticfi, ehit ttieji adliiene 
more than: qiila. to earthy and aq'ueous (iib^c^ imd* that tiky always^ 
a glpbulf(t:^OPe when fupported by i%re i^b^^ees entirely; frie:^ 
giftofl. ' ■ . . , ' ' ^ \ 

I'his rekniblance is fo fenfible* that chemifts, beiSGiftr.tHey Jtdew:^ riattire 
of phlpgiftonk believed- that metals contained an oily and fkt. matter i, lliiid eveijA 
how many perfons, who talk of Ghemiftiy. without ohderlhuidii^ itj. of the 
« 7 , fir fat ef tnetaUi cxpreffions* which do not found wcll fo 
The caufeof thi« quality df metals is thh t^nahiity oCJphfoffifo^ 
contain. Sulphur, pholphorusi.rhh* rmd 
Ifom the inflammatS^princifi^le .>lrihch: |pfo 

property is communicat«j^ py thi^t pfm<%»lc .fo, ehtryioo^ 
tains a certwto- quantity of it., ]PHi,o.qfiaT®W,; ''vv,,/' 

When iHe phlt^iftbp confoih^.^dgifiin^^iaiwiriifoifot^' with;^#aWhf^ 
fo as to form.meml%%'pfoifoWy'fo Intc^nt 

parts, of the neW' comlioundi.thah'is,.- fouch each 

other much foore; man tbeJntegfom;. paifo fohf?''- This'k proved : 

by the great dehfiqy bn atfo'dfoer df metals. 

In faa, as.we'castoot «fojceiv?l;;;tl&w;tMady'''foow|d 
have pores arid,. the. 

more denfc a. body -the 

parent, it- will.bev fo that d»',dtfol^' asp' 

in metals. The difpo'jBcioh ^ 

their greater or lelk trani|»tdettcy:^'-.ai^ 'bpfoes«,\J.itfovi^ eorMbUed^ 

and ftmght, .are 'more trafoparenh 
verfe, or oblique j fo a, bo(^. 

which is lefs.oenfe£..a$.yte;fee But 

when other ciixumlMeet. fu^' .'foual^! dp 

Therefore the o^ity of bodies fo Ilfo fo the 

deviation of tbetT'pofos^fr^lfoht'fod ■'■' 

Flora the great ,opacky of iifotalss, , they : ' ' 

in an eminent degree-. We have feep»; at 

lulhe of meti^ and their^Jpfoforty 
other fuUAanee,, are 'nece^yxoftfequeifoh^t^^^ 
evident, be-caiifo/the ‘fefoh*,' ifoyS •is0y*|t(^ie|.pf 

lefledb, , h;;, , ;; ' 

Lafifo, dtel'dwi^jtffpl 
the fo^{ifo)n,-of-i:heih^resi; 

Fhlo^foP' a9fo;'foifofo4;foi'^ 

taining-'fo as 
are 

ihahy 'of them poj^,.ih;a,',^j^j 
^foofo of thC' earthy 
.^.'general, if we.-reftd^ fof;thb' 


■sji^fo'the* 

.. . any- 

■ 

■W. .■ V , 
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«iM4 pnnciple«» we Qiolleeniy perceive that Uiefc profettios, being cMibined and 
lodii^i by each other, ooght to pt^Qce the properivcs of ttimls. Irt order 
lerefore to underftand all this article^ the words Earth and PHiOoisToN 
ughe CO be aHi(ulc«U, 

'ihe order inwhieh MetAlt ct^pared wUhehich dtfiet podhO moft eminently 
icir principal properties, b the lame as that in vlliich t^ey are here enumerated, 
canning always with that tnetal in which the property is moft confiderable. 

I, SpM^ gl^a^ity or Cold, platinB> mercury^ lead, fdver, ct^per, 

tm, 4 ml tin< 

а. Ofnikyi We eanitde well compaie metaJle with each other in this rcfpeei-, 
ecaufe It is fir confiderable in all that it ftems complete, however, they difFei 
a thi^ rcfpetfti ti« finn* order wifi fcfvc tor opacity as for de-ifity. 

j. MiihAtte The fame obftrvatinnt which was made con* 

erning the laft-menfioned property Is applicative to this atib. We muft how- 
ever obierve, that as, by pohfh, bodies .uc rendered biwhter, and that as whitencis 
ontributes much to-thc refl*?«on of light, the whitdr end hardeft metals therc- 
bre reflect beft.' Hence plaiine ought to be plaaed firft, and then iron or 
ather floel,. filver, gold, topper* tin, lead, (z) ' 

4. ijwd, filver* copper, iron, tin, lead.* Tiie duAUity of mercuty 

ind of ]>latlna am Abt dhteitminad* » 

5. llurdnefs. Jsoo, pkci»«i, copjwtr, filver, goW, tin and Icatl, 

б . By teoiscity we ttnilerfitend the force with which the integrant parts 
if metals refift tneh: fifpdratiiita,, This fforoe ay^ienia to he in a compound r.itio 
if (heir duality hhfi Mmdh#. < The nofoparaittve tfimactty oF metals is meaTiirrd 
>y the weight which wiit* of the lame dkmetter, made of the ftverjal metals, 
san fuftiuit without bifcikihg, <lhld » the moft cenadoos, then iron, copper, 
Slver, tb, lead. The tenacity of mercury is unknown ; That of platina is 
not yec decenmiiied, but is probably confidembk. 

y. Merewy, tin, lead, fiiver, gold, copper, iron, and laftly 

pkdna, wbich oanifec 1^ ftdrd by i^he gieateft tire of our fornaces, but only by 
the folar focus, as Mefirs, Macqvwr ana Bmini^ have determined. 

(») Htrdnafs of asttafs nwy eonlilbiiSe ydlowilh tluge, docs alft> reile^l lieht very 
much to <hfe duyatiQM of their pbliw j but eOpioufly. man ipeeulums made 'of leaf- 
emainJyfeftmetal*,ifth«>r«!XtM«sbeleeual- gold bsve been fduud tw be very effeauai. 
ly compaft, are no lew cfpamc of imn or fiwd rcifledia noeii leis light th.>n 

a polifi) than hard nfietals. Seine 4 ut!d we* any of the ahovtwtneiitlOiied tnetaU, although 
taihe allays htwh been Ibana to bn te& iifbld the author has confiidfred it as capable ot a 
to nmaifit than lofiasr cmapuuftds* aaM havb greater raBe.fthiv power, platina is generally 
for this fealort alKb bkn chia^ liuo'for I]k* m fO fmall grains, that its refledlirc power 
cukiDs* Tbw'IKiOjiertffOfth^Vw^^ ttnUot eafily be determined. The piecife 

chiefly to depend on ntgrees of that power which ought lo be 

clesioronthedenfity.'oh t^eimilKllMmm p» affigned to each of the above-mentiont J 
and bn mews, cannot without acewute axperimuits 

io lbs! coke of the wllll Ks (is be afOwtein^. However, 1 thmk, their 

whitir* r|Cik<fiiVe pbVKfs will be fouii< to be mote 

Ikbt mebb hwimeirai! feem neark in the following order, chan m tiut 

beuia the skulefi Wifidlf jfldv’ 'je* j^ennohed in the text. Silver, quicliiilv(.i, 

tkj^gold, copper, «on, iead. 
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The table of affinities of Mr. Gcofiioy gives for metallic fubftances in 
general, marine acij, vitriolic acid, nitrous acid, vegetable acid. Mr, Gel- 
lot t*s table contains no column for metallic fubftances in general. 

Tlie ufes of metals arc numberlefs and great. ^ Their particular ufes fhall be 
mentioned under the areicies of the fcvcral metallic fubftances. 

CCCCL. M I C A. f/tr * 

CCCCLI. M I L 1' O I L. (i) 

CCCCLII. M 1 I. K, and WHEY. The milk of animals U a white 
liquor compofed of three veiy diffifrent fubftances, namely, butter, chcefe, and 
^.hey. Thefc thiec muters ate intimately mixed with each other in frelh milk. 
Whey is the on'y fluid part of milk. Butter anti chcefe, whn'h are mixed with 
it, luve each of tliem a certain folidity, .ind are not fuluble by whey. Thefe 
two niartcrs, the former of which is entnely of an oily nature, and the fecond 
IS gelatinous or mucilaginous, are only interpofcd and lufptiiJed in the ferous 
pait by being very much dividt;!^. 

1 Icncc wc fee that milkis a true emulfton. Butter compofes its oily part, 
whith by the intefpofiti^p of its particles gives an opake white colors the 
cheefc ferves .is a mucll.tge to keep the oily part fufpended ; and, laftly, wlicy, 
which is naturally tranfparent, is the aqueous fubftance, which is a vehicle for 
the other two. Milk.may then be juftjy called an animal emulfion. From its 
properties wc fhalJ fee that this name fuits It in every relpeft. 

Milk, recently taken from a frugivorous animal in good health, and fed 
with proper aliments, gives not b],’ chemical trials any maiks of an acid or alkaline 
quality. It has a fweet, agreeable, and ibmewhat faccharine tafte i it contains 
no parts that are volatile svith the heat of boiling water, at leaft in any fenfible 
quantity, lo as to be colleded. Its fraell, which is pecuUar to it, is very 
w eak. 

This liquor is Very fufceptible of alteration i the ftni^eft quantity of acid is 
capable of coagulating it. When an alkali is mixed with it» a kind of coagu- 
lation happens, which is very different from that which is occafiooedl by an acid. 

(a) Mica, or Talk, ia an earthy or ftony lateoua, nor gypfeotis earth. The color- 
fubit nice confifliiig of thin, flexible, fhining lefs tranfparent mica, called 
p] tua. Thcfc pUtes by expofute to Are be- i$ ufed as pane* for window*. In Jemptiantl* 
cunic bnitlr, ctumple, and by violent heat a ctumpled kind of mica ts manufa^ured 
are vitrefcible. St« Mr. D’Arcet’s Memoir into kettle* and other veffids, and ahb for 
on the c0b<ft$ of a long and violent firs, hearths. * The powder of tin* ftokte is mixed 
hlica is eithei norleb and traniparent i or with fea-falr, and from the mixture marine 
jt IS colored, red, brown, green, or black, acid i* obtained by diftUl^on, 
and lctni-( JiiijMircnt. The colored micas f«) Mit.POtif or YAXaow. The flowers 
generallv ontaiu fome metallic ,i matters, and tops of the cemmon purplKh-flowercd 
chiefly < 1 , and as Mr. Jptl-i fays, a n*w milfoil sfWd a hlur Oil flmdar 10 that of 
irtt.! <( lubftance [fit the ^ note (y}!. and camonnle. Thafe flowers bawp an ammstie 
.lo I icb triorc fufible thaii ihofe which are and not diftwieeable fmeli* and fbmewhse 
) V. and culoilvfs. Mics'i have a foft touch of a roitgh# ouw and puogenc tafte. l^e 

ifi.ibhngtlutofunfluousiubflance*. They bittetaefa end bftrJinflency iMnsMtinthc ex^ 
are not feluble by acid* , they ate incapable trade made, by wafer Or by (pifiju rpim aa 
of eliciting fpaiks when flrutk by fttoi, as ounce of uMltihU-eopf, W|itor exttadiw ebtee 
flints do, oi of forming a icnaciouspafte with drains and a fcrpple, and fe.rit extradJicd 
watci, as clay doe* ; or of hardening, when from tiiie Cdhe quanuty two drams dad a 
mixed with water, as gvplum does. Mica is haif.o JSftumati, 
liierelToie neither a calcarcoui, ftlkcoot, argil- • 


This 
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This difference proceeds from the a£tion of the alkali upon all the parts of the milk, 
and elbecially upon the butyraceous part, to which it gives a laponaceous qpality. 

Milk alfo very readily fuffers feveral femaHtable changes, witlrjut addition ot 
other fubftance. ITic oily Or butyradeous parts of the milk, being Ipecifically 
lighter than the reft, ' and adhering but weakly* feparatc in great quantity 
by reft alone, and are colledled oh the furface, precifely Iv the oily parts feparate 
from emullions. They there form what is called whicji, when 

collected, butter is made. Milk is allb lufceptible of ^ Ipontaneous termcnca- 
tion, by which it becomes acidi and is coagul^jed,, _ 

The cojigulation of milk occhfions a diffintl feparation of the cafeous part 
from the lerous ; and aS 'this latter continues, to fijpdraw, the former acquit es a 


auces coniiaeTauie airmrcnccs 4«4»uuva wx vr**-''* "- . * " ‘ 

agulated by different rbetlwdsi t^bordiag fo the pur^fos /or .which tHe .checfe 
and the whey are intended.' ' ' 

As the acid, which difcOvere itfolf in the; milk ^lontaneoufiy, 

is niore than is fofHdenc for its coagu^tioh.,, and as'! 4^ .communicates its ralte 
both to the checle and to the ivhey,! htiHt is pot generally left to. curdle fp^pn- 
taneouffjr, either for the making of cheefe forafimenr,- Or of whey for medicine. 
This fenfible acidity ia avoided* by rnixihg widi the milk, before i?. has become 
r too old, the fmaileff qua«tity(;i^ acid for, coagulation,, and by acce- 

lerating this coagbla«Onby:a>^pyepfc|d:heai 

The commori and alfothfe bbtt' dilute, in fhrefe or.four fpqonfuls 
of water, about “1 8 grains df^f3l&bfet for and to 


mix it with the milk^ Wnkh pTafccd ujpon h6t 

by means of this run net, cOrdle^ more qr icls cjuicitly according to the degree 
of heat given fo it; .‘yirhen the bbrd is intended to be eaten before the wliey 
isfeparated, the heat iou|ht to be very gentle, and the coagulation flesv. If 
cheefe he intended to , be fo^le Of. iti mOre expedition may beuled-, and as 



tiCMlaf'hrticles; Th(i,;:^to'h;^dff:r.4e''eteaVed from .thp'Oafo^ particles it con- 

taifisi 'ibd wbioh had fo and, mixing 

^drem of tamr in 
whey, IS to be fut^d through 


i!lc:is nothing elfe than a; bTiUk,y rpatter 
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htnoi c ilU-a curdle- milk. See. All thefc matters which do not feem acid, and 
which do not communicate any iVniihle acidity to milk, curdle it very well, 
undoubtedly trom the latent acid which they contain. The operation tor clariiy- 
ins wliey is neceffaiy, becaufeit could not otherwife be filtered from thecafepus 
particles adhering to it, which muft be curdled ag^in, or more ftrongly by 
boiling with the crea^ oi:' tartar and white of an ,eg^. Fh.tr atiom. 

Well plarified whey is very far from being a pure phlegm. It is indeed the 
mofl: watery part of the milk, but it is alfo impregnated with all the parts of 
the milk which are foluble in water. It has accordingly a fcnfibie talle, which 
becomes very evident, when the whey is evaporated to nearly one halt of its 
quantity. It is faccharine and fomewhat faltilh. In whey is contained dilTolved 
a confiderable quantity of extractive fubftance of the nature oT’ liiccliarine juices, 
and it is accordingly fufceptiblc of the Ipirituous fermentation. '1 he i artatw 
certainly make from it a fpiritubus drink, or kind of wine. 

"Whey, contains, befides this faccliarine .fermentable fubftance, Icvcfal kinds 
of fairs w^ich may be qbcajned by cryftallization. If three fourths ci clarified 
whey be evaporated, a||||if] the remainder be thenfet.in a cool place, a certain 
quantity of reddilh cryf^siwill be formed. This is. the eflential lah of milk. It 
is called the fugar of milk, ftwaU& tzAv, which is manifcftly faccharine. But thU 
color and taile are extraneous to the. fait, and proceed from die extractive matter 
of the liquor in which the fait, was ciyftalHzed. Accordingly, if the cryftals are 
well drained, dillblved in pure water, and cryftalfized, they will be much 
whiter and lefs Taccharinc. By repeating the op^cajdoft -.a thjrd or .a. fimrth 
time, the cryftalsmay be rendered perfe^dy white andalmofk 

This fait isof a fingular nature, but isii^e-knqwn^i^ becaqfe jit been, 

well examined. We know only that it is n<rt deUqqe.^ent, and requires much 
water to diffolve^ Mr. Beaume has promi^d his Bh^macy, that he will 
publifh Ibme paruculars relative to this fid^ied, which taihnot ^ being in- 
terclling. ' . ; ■ . ■ -,1*! 

The liquor which furnilhed thefe firfb c^ftal)s ombi^‘ -ipb fome, more, which 
may be obtained by continuing the evapiMficHi a^ crySallktatioa If, the 
evaporation be ftill continued after the forirtatkwj of the^fe^ 
common fait will be formed , and laftly -die mod^-wsM^r contatnSi>.a$, Mr, 
Beaume affirms in his Pharmacy, fome fixed alkali,- 'W^ich cqnfequently is 
obtained withoUf burning. As this alkah is- noc i&nfihle ^ch|r 
whey before the above-mentioned opeiWtiotis, it prohab^ H the nfilk, 
combined will* iqmc matter with which, it is fetufated, 
from it by thefe operations. All this 'requires a a»d ;m<^e 

inquiry.." ^ ■ ■ 

Milk, and qonfcquentbf whey, contains ho lyoladleifhan water* 

and therefore none 

ing w'atei;, '3ut if we:,diliill.in‘ a 'n;^^ 

'in a fand-bath to dryne6i;''as 

obtained, then . a citfon-co^fed,':^^ ;4|p}fir,,.'and:.#^n^ib^ <• 

a refiduous co^ wifi' eenpaSli 

■to air, ffooi thc'l^ne.'lul^^nces with'wluchibht#|j^''- ^ V',: ■ 

What #e have fiad optfeernittg wfi^, together w«h dip 
have given under the artklip, Buttxr , and ace fijjKaeot 
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to give iuft notions concerning the nature of milk. The rcfult is, that niilk 
is a mixture, firft, of butter, which is an uncombined oleaginous matter, ot the 
nature of fat, and not volatile, fweet oils f/ee Oil) ; fecondly, of chede, syhich 
is a more earthy matter, containing oil combined nearly in a mucilaginous 
ftatcj and, thirdly, of whey, which is a watery liquor containing fcveral lalts, 
together with a faponaceous fubftance, or oil combined in the lame manner as 

the oils of faccharine juices. ^ ^ . 

Milk is much employed in aliments and in medicine. It is loitening, in- 
craflating, cooling, reftorative, and healing. It is proper againll a fli-arpnels 
of humors, as tetters, eryfipelas, or gout, when thefe difeaks are not accom- 
panied with fever-, and againft internal fuppurations, phthifis, maralmus, 
and flow fevers. Sick perfons are frequently dieted with mihc alone, ana ge - 
nerally with good effca:. But we muft obferve, that although miliC be a food 
already prepared by nature, and as k were half-digefted, it does not agree 
with all conftitutions. It is apt to occafion one of two very oppofite dilorv^crn, 
fluxes and coftivenefs. This is remedied by diluting >t with water, or by pro- 
per corredfives, or by chufing that kind of milk -v^ich fuits belt witli tlie 
conftitution, and the difeafe to be treated. T he mrlk of goats, for inftance, has 
beenobferved to fuit better than cows milk, with thofe perfons whofe conltiiu- 

tion difpofes them to diarrheas. ^ . . , - , , i. 

Whey is not ufed as an aliment, becaufe being deprived of the butyraceous 
and cakous parts of the milk which are alimentary, it is much lels nounlhing 
than milk. It affords, neverthelefs, a little nouri&ment by means of the 
faccharine matter which it contains. Like milk, it is fofrening and cooling, 
and may be employed as fuch in the fame difeales^ but it is much more di- 
lilting, aperitive and laxative. It is frequently ukd as a vehicle for oihtr 

remedies. , , , , • i • t. 

We are far from Having concerning milk all the knowledge, which is to be 

wilhed. Many inquiries remain yet to be made on this fubjcct. hor belides 
the fait of milk, which is almoft only known by name, nobody has hitherto 
undertaken a chemical examination, and a comparijbn of the leveral kinds of milk 
drawn from different animals, which milks do neverthelefs differ confiderably 
from each other, as has been obferved in die Elements of Pradical Chemiary. 
Confiderable differences muft alfo be obfervable in the milk of the fau.c animal 
in diflerent circumftanccs, and particularly with relation to the nature ot tjic 
food which the animal has eat: for we are certain, that milk partakes nioch 
of the nature of the aliment ufed by that animal which furniflies it. See 

Cheese. ... - , , u 

The milk of nurks is well known to acquire the virtues of drugs taken by 

them ; and thus remedies are frequently applied to children at the break. (0 


(f) Thus the color of faffron, the bittcr- 
nefs of wormwood, and the imcll of garlic, 
are given to the milk of a >voman who eats 
thefe plants ; and alfo the purgative and 
inebriating effe<Sls of certain fubftanccs are 
communiciited from the nurfe to the child. 


FfoiFman found by experiments, that the milk 
of cows and of goats contained more of the 
butyraccous and cafeous, and Kfs of the le- 
rous and of the faccharine particles than 
human milk, and the milk of afles. 
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CCCCIJII. MILK cf lime:, milk of SULPHUR, 
The iiume of milk is given to lubftances very different from milk properly 
fo called, and which rcfemble milk only in color. Such is water in which 
quicklime has been flaked, whicli acquires a whitenefs from the frnall particles 
of t!ie lime being fufpended in it, and has hence been called the milk of lime. 
See Quicklime. Such alfo is the folution of liy^'r cf fulphur, when an acid 
i'j mixed with it, by which white particles of fulphur are made to float in the 
liquor. Sec Liver ^Sulpiiuu. 

CCCXLIV. MILK of V E G E 1 A B L E S. For the fame 
rcafon that milk of animals may be confidered as a true animal emulfion, the 
einulfive liquors of vegetables may be called vegetable milks. Accordingly 
emulfions made with almonds are commonly called milk of almonds. But be- 
fides this vegetable milk, which is in fome meafure artificial, many plants and 
trees contain naturally a large quantity of emulfive or milky juices. Such are 
lettuce, Jpurge, fig-tree, and the tree which furnlflies the elaftic American 
refin. 7 he mi!!:y juices obtained from all thefe vegetables derive their white- 
mfs from jmi oiW matter, mixed and undifTolved in a watery or mucilaginous 
liquor. Moll rcfinous gums were originally fuch milky juices, which after- 
wards become folid by the evaporation of their rnott fluid and volatile parts. 

'Idiele natural milky juices have not been examined by any chemift. Such 
an examination would, however, procure much eflential knowledge concerning 
vegetable economy. We fhould probably find examples of all kinds of oils 
reduced into milky juices; and this knowledge cannot fail of throwing much 
lipht on the nature of refins and gurn-refins. See Gum-resins and Resins, 

''CCCCLV. MINE S. See Ores. 

CCCCLVI. MINIUM. Minium, or red lead^ is a calx of lead, of 
a vivid Yellovvifli red color. I'his color is faid to be given by a flow calcination 
5 *nd reverberation. Ncvtrthelefs, the method of making minium is not well 
known, as it is not made in finall quantities in laboratories. All the minium 
vrhich is in commerce is brought from Holland, where large quantities of it are 
manufadlured. 

Minium is employed in painting, and may ferve for all the fame purpofcs as 
the other calxes of lead. See Lead, (d) 

CCCCLVII. M I R A C L E (C H E M I C A L), When a con- 
centrated folution of fixed alkali is mixed with a ftrong folution of nitre or of 
fca-fak, with earthy bafes, the earth is fo copioufly precipitated, that a folid 
rnafs is formed from the mixture of thefe two liquors. As this experiment is 
fbmething wonderful, it has been cdll{:d hy {bmc Lh^mifks miraculum cbemicum^ 
See M -ONES! A. 

{<J‘ Minium is generally prepared by ex- be changed, and thus the whole of it ex- 
le.id to a meking hcut till it is con- pofed to air and flame. Three parts of lead 
\rrtcd into a greyifli calx, which is after- are faid to produce nearly four parts of mi- 
.vanls ground, and again calcined in an oven niurn ; but if the minium be revived, about 
Cl revtrbeiaiory furnace, during fcveraldays, iSth parts only of the lead originally employ- 
uith a moderate heat. 'I he a<SIion of the ed, will be recovered. A fmaller quantity of 
and of air is fawl to be necefTary to the lead will be recovered by redufkion of 
produce the red color. For which reafon, the minium, if the calcination has been per- 
t*-.c muttri to bo calcined is frequently flirred formed more cftc(SIuaIly« 
during the operatior, that its fur fj.ee may 
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CCCCLVIIL MIXTION. Stahl and all his fchool life this expivP 
fion to fignify the union of the firft principles in the moil fimple compounds. 
Inflead of ir, we fubftitute the terms combination and compofaion'^ which fee^ 

CCCCLIX. M O L. Y B D E N A. (e) 

CCCCLX. MORTAR. A mortar is a chemical inftrumcnt, very 
ufeful for the clivifion of bodies^ partly by peiculTion, and partly by grinding. 
Mortars have the form of an inverted bell. The matter intended lo be pounded 
is to be put into them, and there it is to be flruck and bruifed by a long 
inftrument called a pejlle. The motion given to the peftle ought to vary 
according to the nature of the fubftances to be pounded. I'hofe which are 
eafily broken, or which are apt to fly out of the mortar, or which are hardeiud 
by xho ftroke of the peftle, require that this inftrument fhould be moved circu- 
larly rather by grinding, or bruifing, than by ftriking, 7'holc fubftances which 
are foftened by the heat occafioncd by rubbing and percufilon, require to be 
pounded very flow’ly. Laftly, thofe which are very hard, and which are not 
capable of being fokened, are eafily pounded by repeated ftrokes of the peftle. 
They require no bruifing but when they arc brought to a certain degree of 
finenefs. But thefe things are better learnt by habit and pradtice tlian by any 
direftions. 

As mortars are inftrurrtcnts which are conftancly ufed in chemiftry, they 
ought to be kept of all fizes and materials ; as of marble, copper, glafs, iron, 
grittftonc, and agate. The nature of the fubltance to be pounded determines 
the choice of the kind of mortar. The hardnefs and dilfolving power of that 
fubftance are particularly to be attended to. As copper is a foft metal, foluble 
by almoft all menftruums, and hurtful to health, good artifts have fomc- 
time ago proferibed the ufe of this metal. See Division of Bonir.s. 

One of the principal inconveniences of pulverifation in a mortar proceeds from 
the fine powder whienTifes abundantly from fome fubftances during the operation . 
If thefe fubftances be precious, the lofs will be confiderable ; and if they be 


(e) Molybdena, or Blaci lead^ is a 
blacicifh friable fubftance, unfoluble by 
acids, capable of refifting the tnofl intense 
heats in clofe veiTels. It hat been generally 
confidered as a talky fubftance, and as being 
apyrous : but from fome bte experiments 
made by Mr. Quift, this fubftance appears 
to be deconipofed by a calcining heat in open 
velfels, and even to be almoft entirely difti* 
pated or con fumed : and, long before thefe 
experiments, Dr. Lawfon, in his Difterta- 
tion Oe Nihilo, had Ihewn that blue inflam- 
mable flowers were rai fed from black lead 
by a violent fire. Mr. C^ift relates, that 
having expofed feverai fpeciniens of this mi- 
neral to a ftrong heat on a fcorifying difh 
under a muffle, they emitted fulphureous 
fumes and flowers ; that from one fpecimen, 
one fifth part only of the original Weight 
remained after calcination \ and from an- 

Kkk 


other fpecimen, only a twentieth part re- 
mained, of a yellow or brown calx, which 
being treated with inflammable fluxes, yielded 
feven-tenths of its weight of a metallic re- 
gulus, whivh appeared to confift of iron and 
tin. Air. Cronftedt has accordingly clailvd 
black lead amof)s;ft fulphureous lubiiaucf, 
and calls it fuipbur faturated uitb iren ahd 
tin. 

Black, lead is eafily diflblvccl or mixed 
with melted fulphur ; and with this mix lute 
fome pencils are made much inferior to thofe 
which are made with flips of pure black-lead. 
Crucibles and portable furnaces are made of 
black-lead mixed with clay. Black lead is 
alfo ufed to leflen the friflion of machines, 
which it docs from the finenefs, the Want ot 
tenacity, and a kind of umSluofity of its 
particles. 
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injurious to health, they may hurt the operator. Thefe inconveniences may be 
remedied, either by covering the mortar with a fl<in, in the middle of which is 
a hole, through which the peftle palles j or by moiftening the matter with a 
little water, when this addition does not injure it ; or, laltly, by covering the 
mouth and nofe of the operator with a fine cloth, to exclude this powder. Some 
fubdances, as corrofive fublimate, arfenic, calxes of lead, cantharides, euphor- 
bium. See. are fo noxious, that all thefe precautions ought to be uled, parti- 
cularly when a large quantity of them is pounded. 

L.arge mortars ought to be fixed upon a block, of wood, fo high, that the 
mortar flrall be level with the middle of the operator. When the peftle is large 
and heavy, it ought to be fufpended by a cord or chain fixed to a moveable 
pole, ]>laced horizontally above the mortar : this pole confiderably relieves the 
operator, becauft its elafticity afiifts the raifing of the peftle. 

CCCCl .XI. M O T H E R - W A T E R. See Water. 

CC'jCCLXII. mucilage. Mucilage is a white, tranlparent 
fnbftance, wivch has little or no tafte or fmell, the confiftence of which is 
thick, ro[H“}, tenacious, and vifeid, wlven it is united to a certain quantity of 
iliperabundant water. It is entirely and intimately foluble in water ; and it 
«!oes not appear to contain any difengaged acid or alkali. 

When mucilage is dillblved in a large quantity of water, it does not fenfibly 
alter the .luiclity of this liquor •, but this water, by evaporation, grows more and 
more thick, and, lallly, acquires the vifeous confiftence of vegetable glue. 

While the evaporation continues, the liquor becomes more and more thick, 
without lofing any tranfparency v and this evaporation may be continued till the 
mucilage becomes quite Iblid: it then does not difler from gums. If this eva- 
poration or drj'ing has been m.ade with a heat not exceeding that of boiling 
water, this mucilage, thus rendered folid, and become a gum, may be entirely 
tiifiblved again in water, and may again form a liquid mucilage, as before. 

Gums or folid mucilages, when well dried and very hard, being expofed to 
an open fire, are not liquefied as refinous matters are ; they fwell, and emit 
many fumes, which at firft are watery, then oily, fuliginous, and acrid. 

'1 his matter, at the fame time, becomes black, and is then capable of being 
inflamed; but not before it is thoroughly dried, and almoft reduced to tlic 
ft ate of coal. 

If mucilage or gum be expofed to diftillation in dole veflels, nothing but 
water is obtained, with a heat not fuperior to that of boiling water ; anti the 
'matter wliicL remains in the retort feems to be tjcarly of the fame degree of 
(Irynefs a.5 before the operation ; which is a certain proof that diftillation does 
only tic rive the gum of its fuperabundant water. If a greater degree of heat 
be tb;' applied, more aqueous liquor will be obtained, which gradually 
beror.ics more and more acid and empyreumatic. By continuing the diftillation 
with a fire gradually augmented, a little thick oil and volatile alkali pal's ; and, 
■viltly, a confiderable quantity of refiduoiis coal remains in the retort, which 
burns dilficultly in open air ; together with fome alhes, from which a very- 
little fixed alkali maj' be obtained. 

Mucilages and gunis arc not foluble either by oils, or by fpirit of wine ; which 
latter men’ftruum has the property of taking from thefe fobftances the water in 

which 
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which theyare diilblvcd; fo that if Ijsirit of wine be mixed with a liquid mucilag'", 
or with v^ater in which gum is diffolved, this ipirit will take all the water if 
the folution, and will feparate the gummy matter in form dry 

white precipitate. Vv'e may eafily perceive that this experiment cannot fucceed 
but by adding a fufficient (quantity of Ipirit of wine, that is, a quantity propor- 
tionable to the quantity of water united with the gummy matter. 

From what we have faid conceining the general piopcriies of the gummy 
vegetable principle, we may conclude, firft, that excepting a portion of iuper- 
abundant pure water, no fiibflance is contained which is volatile vviih t!ie heat 
of boiling water; confequently no volatile falihe fpirits, no efiemial oU, or ipiritus 
r^firor, at lead in any fenfible quantity. 

Secondly, we may conclude, tJtat this gummy matter is cqmpored, firfr, of a 
certain quantity of oil of the nature of fweet oils, which are not volatile, nor 
fbluble in fpirit of wine; fecondly, of vmer; thirdly, of vegetable acid ; and, 
laltly, of an attenuated earth; that tl.e oil which ‘is a principle of gums is in 
fmall quantity, fince they are not attackable by oily or Ipirituous lolvents -, and 
that they are difficultly combidlible. 

Thirdly, that the portion of oil which is combined in gums is in them fo 
intimately united with a fufEcient quantity of acid, that it is rendered entirely 
foluble in water. 

Fourthly, that as all compounds, the principles of which are nearly in tlicfc 
proportions, and in this kind of union, are fufceptible of fermentation, all 
gummy matters are fermentable *, they arc alfo nutritive. 'I'his is confirmed by 
experience. Some differences, however, cxifl in this rcfpcdl: betwixt the fever.il 
mucous vegetable matters. Some of them, particularly thofe called gums^ are 
very tranfparent, infipid, little nutritive, and fufceptible of only an imperfedl 
fermentation, which pafles loon to vapidity or mouldinefs : others, namely thofe 
which all the farinateous fubftances furnifh, are lefs tranfparent, lefs infipid, 
more vifeid, more nutritive, and fufceptible of a compleat fpirituous fermen- 
tation, particularly when they are placed in tircumftanccs favorable to fermen- 
tation. See Beer. 

Although the exiflence of mucilage in all vegetables and in all their parrs is 
not equally fenfible, we may neverthelefs confider it as univcrfally diffufed 
through the vegetable kingdom. Plants, or the parts of plants, fioni which 
no mucilage is obtainable by ordinary proccfles, do all iniprc-gijate water with 
,an extradlive matter ; and this extradive matter includes always a certain quan- 
tity of mucilaginous fubftance, which remains mixed with the faline and tapo- 
naceous matters, and which might even be feparated by certain procdil.';, 
particularly by a proper application of fpirit of wine. 

The ufe of the mucilaginous matter appears to be in the vegetable kingdom 
exadly the fame as that of the gelatinous matter in the animal kingdom. 'I’hek 
two fubftances, which, in many refpeds, refeinble each other, are both of theio 
fingularly nutritive and reparative. 

Accordingly, nature has provided all the plants which have occafion for ii. 
with plenty of it ; and has even produced a fuperabundant quantity of it for the 
encreafe and fupport.of each individual. This fuperabundance of nutritive 
matter is referved with economy in vegetables, as in animals, for the geneiatic.ri 
and reprodudion of individuals of the fame fpccies. 
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'I'lic feed and eggs of animals are then nothing elfe than a provifion of gela- 
tinous matter, intended for the pr jiduftion and nutrition of their young. The 
I'dine obfervation is applicable to all the feeds and kernels of vegetables, whiclt 
may be confidered as their eggs i all which contain fo much mucilage, tliat 
it tT>ay be eafily obtained abundantly from tlieni by infulion or boiling in water. 

Some of thefe, fetch as the feeds called emulsive, furnilh eafily by infufion 
in water a corifiderable quantity of the kird of mucilage which we mentioned 
above was tranfparent, not very nourifliing or vifeid but they alfo contain 
a confiderable quantity of fweet oil, which may be obtained by exprcfilon alone. 
1 be otlters, thofc called farinaceous graiyis^ being bruifed and boiled in water, 
are almoii; entirely 1 educed to a glue, which is nothing elfe than the kind of 
mucilage which we mentioned as being very nutritive. Thefe grains do not, 
like the enuilfive feeds, contain an exprefTible oil ; but a confiderable quantity 
of oil enters into the compofition of tlie mucilage. Accordingly, thefe two 
kinds of feeds contain the fame materials, with this difference, that a large 
portion of fweet oil is difengaged in the emuifive feeds, and is combined in the 
farinaceous grains. 

Tlie kind of grains called legumir.ouSi vrhich are very numerous, contain a 
meal more mucilaginous than thofe properly called farinaceous *, but they are 
likewife provided with a greater or lefs quantity of fapid or even faccharine 
fubfeance, which alfo is a kind of mucilage, and of a truly nutritive nature. 
See Sugar. 

TJie roots of many plants are filled wth much mucilage or faccharine matter. 
Some of them are farinaceous ; efpccially thofe wlfich produce the entire plant. 

Mucilage is eafily obtained from the vegetable fubftances above-mentioned, 
by infufing or llightly boiling in water thole which contain it moft abundantly, 
as linfccd, the feeds of pfyllium, of quinces, the roots of marflimallows, &c. 
The water by this means foon becomes ropey and vifeous, Ijke the whites of eggs. 
The water and heat ncceffary for this extraffion are incapable of caufing any 
alteration upon the mucilages, which are therefore obtained exactly in the fame 
ilatc as in the vegetable itielf. 

From many trees much mucilage iffues fpontaneoufiy, which being dried 
by the air and fun, forms gums. Thefe trees are chiefly the acacia, the almond, 
the peach, tlie apricot, the plumb, and even the pear and apple-trees. May 
not this cxiudation of nutritive fubftance, which might be confidered as the 
cffe6l of a fuperabundant quantity of nutritive juke, rather proceed from a 
ftoppage or too great fulnels of the veffels containing it ? That this exfudation 
proceeds i rom a difeafe in the tree, is rendered probable by this remark, that 
all the tries from which much gum iffues, become languid and dry, and do at 
length- perilh, with all the appearances of trees which die from want of nourilh- 
ment. 

Gcmmy and mucilaginous matters ferve for many different purpofes. . Gums 
are employed in the arts, in ilyeing, in painting with water-colors, and for giv- 
ing lull re and firmnefsto fluffs. 

Mucilages are the moft relaxing, emollient, and foftening remedies in me- 
dicine. But if we take the term mucilaginous matter in its moft: extenfive mean- 
ing, and apply it, as we may with propriety, to all the farinaceous and faccha- 
rine vegetable fubftances, then the above-mentioned advantages are nothing 

in 
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in comparilbn of their infinite utility to us, fince that fubRance conftitutes the 
chief and foie matter of our nourifhment, whether we obtain icdireftly from the 
grains and roots of vegetables which we eat, or that it has prcvioully ferved as 
tood to the animals which we ufe as food. 

CCCCLXIII- MUFFLE, i^ee Vessels (Chemical). 

CCCCLXIV. MUSK, (f) 

CCCCLXV. MUST. By mujl is meant the faccharine juice of feveral 
fruits fufceptible of the fpirituous fermentation, and particvilarly of grapes, be- 
fore the commencement of this fermentation. Accordingly, muftis, pioperly 
fpeaking, what is commonly called fivcet wine. See Juices (Saccharinte) and 
Wine. 


CCCCLXVI. MYRRH, {g) 

(f) Musk is an animal juice, the moft 
odoriferous of all known fubftances. Its 
fmcll is very diffufivc, and adheres very tc- 
naciouDy to fubftanccs _ perfumed with it. 
From thirty grains, water ^xtradted twelve 
grains, and from the fame quantity, fpirit 
of wine extracted ten grains. Spirit of nitre 
and oil of vitriol totally diilblve it. The 
former deffroys the whole of its fmcll, and 
the latter the greateft part of it. Spirit of 
fair, dilute fpirit of vitriol, and vinegar, have 
no eifedi upon it. Spirit of fa! ammoniac 
diflblves a little of it. Oil of tartar fcarcely 
acquires any tinge from mufk, but extricates 
from it a volatile urinous fmell. Mufk is 
not foluble in oils expreffed or diflilled. By 
diftillation in a retort, musk yielded the 
animal principles, cmp\ rheumatic oil, volatile 
fpirit and fait. Musk is ufed medicinally, 
and as a perfume. In the diitillation of odo> 
riferous waters and fpirit, a fmali portion of 
musk included in a linen cloth, is generally 
hung in a ftill-hcad, the vapors of both 
liquors extra(fting its feent Spirit diililled 
with musk immerfed in it acquires litde of 
its fmell. But water by this method ac- 
quires both the fmell and talle. A minute 
portion of musk greatly improves the fra'* 


grance of the diHilled odoriferous waters, 
as thofe of lavender and rolcmary, and 
heightens the fmell of other odoriferous in- 
gredients, without communicating any of 
its own peculiar fmcll. Neumnn, 

(g) Myrrh is a gum rcfin, from fixtecn 
ounces of which twelve ounces and a half 
were extra£ted by water, and from the fame 
quantity five ounces were extracted by fprrii 
of wine. The whole fmell and taftc of the 
myrrh is receivcxl cither by the water, or by 
the fpirit, and the refiduous fubdanccs are 
perfectly infipid. By evaporating the aqueous 
infufion, an extract is obtained, containing 
all the bitternefs, but not the flavor of the 
myrrh, which feems to refide in an eflential 
oil i three drams of which may be obtained 
by diftillation of a pound of myrrh. If Come 
powdered myrrh be inclofed in the white of 
a hard boiled egg, and fet in a moilt cellar, 
the liquor into which the egg will be gra- 
dually refolved, will extradt nearly all the 
fmell and tafte of the myrrh. 7'his liquor, 
which is commonly called, oil of myrrh per 
deliquiumy may be precipitrted and coagulated 
by fpirit of wine. 7'his cuagulurn is foiu- 
ble by water. 
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CCCCLXVII.'^ T APHTHA. This name is given to the petroleum 

which is the mofl: white, volatile, and thin, whether 
thiaS bituminous matter poffefs thefe qualities naturally, or has acquired them 
by rectification. See Petroleum and Bitumens, (i?) 

CCCCLXVIIL NATRUM(?r NATRON. This is a native 
alkaline fait of the nature of the mineral or marine alkali, which is found 
cryftallized in Egypt, and in fome other hot countries, in fands which furround 
lakes of fait water. This cryftallization is produced by the fpontaneous eva- 
poration of this water and as that water contains other falts alfo, befides the 
mineral alkali, the natrum is not a pure mineral alkali, and is naturally found 
mixed with other faiine matters, and particularly with common fait. This 
fait is laid to be the nitre of the ancients. It is little known in this country* 
I’hc foda, and fait obtained from it, being of the fame nature as the natrum, 
fupply all our purpofes. See Alkali (Mine ral)- 

CCCCLXTX. NEPHRITIC STONE. (/; 

CCCCLXX. NEPHRITIC WOOD, (k) 


(h) Mr. jucfle thinks that naph-ha is 
fornicii by a diftilJation ot bitumens occa- 
fiontid hv hjbterrancan fires. 

(/) .THRiTJC Stone. This is a green, 

, nfparent, foliated (tone, unctuous to 
thi. t . jeh, not compatf-t, nor capable of being 
f - dhtd, by Vv'allcrius it is ranked amongll 
vv'pii3;u&; and by Pott, amonglt calcareous 
cjiths. Some other authois morejuftJy confi- 
der it as a licatitcs, from its unCluoflty, from 
irs partial folubility in acids, and from its 
jtiorortycjf becoming hard by burning. Its 
green color is occaiioned by copp^jr, a finall 


quantity of which metal Mr. Pott extradl- 
ed from this ftonc, by fufion with borax. 
Neuman affirms, that by diftilling the ftone, 
he obtairred 'a fmall portion of an empyreu- 
matic oil, and of an ammoniacal fait. 

(f) Ni-phritic Wood. This wood gives 
a blue color to fpirit of wine, or to water. 
This color is changed to a yellow by acids, 
and afterwards reilored to a blue by alkalis.' 
Dr. Lewis obferves, ^ that it is the only 
.woody matter which gives a blue tin£lurc; 
and that this is the only vegetable blue 
which is thus dtrUruClible by acids. 
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CCCCLXXl N I C K £ L. rO 

CCCCLXXll. NITRE, or Salti’etre. Nitre is a neutral fait com 
poled of a peculiar acid, called nitrous acidt laturaced with Iix6d vegetabU* 
alkali. 

I'his fait has a falinc and cooling tafte, which is facceeded by another more 
difagrecable toftc. It is eafily folublc in water, but in much greater quantity 
in boiling than in cold water. It is confequently one of thofc falts which arc 
more readily cryftallized by cold than by evaporatic^n. Therefore, if fine cry- 
ftals of nitre are required, this fait mult be diffolvcd in water, .ind heat mult 
be applied, that the water may take up -more fait than it can retain when it i:» 
cold. When this folution of nitre is allowed to cool, many cryltals will be 
formed which will be fo much larger and finer, as the quantity of fait operated 
upon at the fame time has been greater, and as the cooling of the lic[uor ha^; 
been flower. 

Cryftals of nitre arc oblong folids, the large faces of which are parallel. They 
are kinds of prifms furrowed by parallel and longitudinal grooves. 

The acid and alk'ali, of which nitre confifts, are united together fo intimately, 
that it may be confidered as a perfed neutral fait. It is not dcliquefcent, but 
it retains flrongly the water of its cryltallization, by which its irani'parency 
is preferved even in a dry air, and it does not efflorefee, or become mealy. 

Nitre is one of thfc moft fuliblc falts. It ^liquefied by a heat much lei's than 
what is necefTary to make it red, and remains thus in tranquil fufion without 
fwclling. If nitre thus melted be left to cool and fix, whether it has been 
made red-hot or not in this Rifion, it coagulates into a fblid, fonorous, femi- 
tranfparent mafs, and is then called mineral cryjiaL 'I'his melted nitre, or 
mineral cryftal, has, excepting the arrangement of the cryftaUization, ail tho 
fame properties as cryftallized nitre. Mr. Beaunae obferves, that nitre lofes by 
fufion little, if any, (rf the water of its cryftaUization, fince the weight of the 
mineral cryftal is neatly the fame as the weight of the nitre employed. 

f/,) Nick E i. is a femi- metal, fifft deferibed greea color. 8. Thefe precipitates are fo- 
by Mr. Cronftedc, in the SwcdilDh Memoirs luble by fpirit of fal ammoniac, and the fo- 
for the years 1751 and 1754. The proper- iution has a blue color. But no copper 
ties there attributed to it are, i , That it is of can be produced i>y a redudion of the pre- 
a white color, inclining to red. a. Its cipitates. 9. It uroAgly atttads fulphur. 
texture is folid, audfliining in its fradures. 10. It unites with all metallic fubflanccs, ex- 
3. Its fpecific gravity is to that of water cepting filver, quickfilver, and zinc. Its at- 
as 8506 to 1000. 4. It is confiderably tradion to r^lus of cobalt is the ftrongeft, 

fixed in the fire. 5. It is calcinable, and its next to which is that to iron, and then to 
calxiagnted. -6. This calx is not very fu- arfenic. Ii. It retail its phlogifion along 
llble, but it nevertbelefs tinges glafs of a time in the fire, and Its calx is reducible by 
transparent reddifih brown, or jacinth coldr. a very finall quantity of inflammable matter. 
7. It diflolves in aqua foitis, Mua r^ia. It requires, however, a ftrong red heat before 
and marine held, but difficultly in vitriolic it can be fufed, and melts a litde fooner, or as 
acid. All thefe folutioos have a de^grem ibonas, gold or copper. Nickel is contained iii 
color. The vitriol formed of it ia siifieof the reddifli-yellow mineral, called Kupfer- 
did fame odor; and the colcotbar of dtis meidt which, beildes nickel, contains allb 

fulphur. 


vitriol, : 9^.alfo the pitcipitates frtun the fo- 1 
.luttons, : are rendered ||^ cMCUutioa of a ii^t ^ 


Hercc 
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Hence the liquefaction of the nitre, even at firft, ought not to be attributed 
to the water of its cryfliallization, as is the cafe with Gkuber’sialt apd. many 
other falts, but is a true fufion from the beginning; and this .fufibility Of 
nitre is rallied by the water which enters into its compofitiorf as a fait, and 
not merely as a cryftallized fait. Accordingly, mineral cryftal is *as fullble 
as nitre itfelf. The fulibility of nitre, may alfo ^r(>bably depend confider- 
ably on the inflammable principle which enters its cotnpofition, and par- 
ticularly the compolition of its acid. Acid (Nitrous). 

When nitre is kept in fuflon with a moderate heat, while at the fame time 
it does not touch any inflammable matter, nor even flame, it remains in that 
date without fulFering any very lenfiblc alteration. But if it be kept in a ftnong 
lire, it becomes more and more alkalifed, becaufe then the flame ojr burnt 
plilogtfton penetrates it, even through the crucible, fufficiently to deftroy the 
acid of the Jalt. See Acid (Nitrous), and Detonation of Nitr[e. 

From this property of being alkalifed by a (Irons heat alone, it allids the 
fufion and vitiification of flints and fands as pure alkalis do. A cdnfiderablc 
part, nevtrtl. clefs, of the nitrous acid nriay poflibly remain in the vitrified fub- 
Itanccs, or may even contribute to the fuflon. See Vitrification. , , 

All thel'e fubftances, which contain phlogifton fixed in a certain degre^ and 
which are nevertheleis conibuftiWe, being, made red-hot wd appU^ to nitre, 
accelerate greatly the*^alkalifatiou of this kit,, and render it compji^ if. thefe 
fubftances be in fuflicient quantity ; and reciprocally,, nitre ^cejerates much 
and compleats the calcination or combufl;ion of thefe. fubftances,, becaufe its. 
acid affifts the burning of their pblogifton, and burns itfelf along with this in- 
flammable principle. • . ,.j. r 

This alkalifation is made with or without any fenfibie detonation,, according 
to the ftate, the quantity, and the greater ojrJ^s intimacy’ of the,. injxtfirc, of 
! he inflammable matters; . And the nitre thus decompofed or. allwfifed. is fre- 
quently called nitre fixed by fuch or fuch fubftancej for vcAzxiC&y nitre fixed by 
tartar-^ mtre fixed by coeds, when it is alkalifed, Of by co^, This name 

oi' fixed nitre h improper: for when .the operatipa is finittied, the fefidbum 
contains nothing nitrous, but only the alkali of nitre, with the aihes or earth 
of the inflammable matter employed for this alkalifation. 

'fhe phenomena which nitre exhibits, when it is decppipoled by means of 
pblogifton, are numerous and interefting The, detafi and ckplahation of them 
may be found under the article Detonation N|tr|e. , ^ 

Nitre is capable of being decompofeafi, by ,ky«f.al biller .fubitopc^ ■l^bele 
arc, pine vitiiolic acid; vitriolic acid engaged with an earthy or nj^^llig i 
fedativ'e Iklt; arfenic ; and phofphoric‘acid» , Bur pone of thefe iubibBnc(|» aifts 
upoa nitre. in the lame manner ^.|!hb>ghb>n dpc& Tfew dp noti Ukp,phit!^ift;on, 
deft?©y its ^teid,. but only ' dlfepgsgC; and fep^rjge, ^l^. ' fcleiice it 

follows;, a . - That , after. ithe^decpsi^uioiv,t^ 
ftanccs, its alk^ does ix>t ..»tinsua*idone;«b*»t a..|:biiibHppd*i'JW 
the fubftance 'ernpimted forfthe . deeompbficiosu. .wav , J^i,5we 
in veffels prdpefr 

during the operation from its alkali ntay^ be dbcajined^^ ti» ,tHe!4dW^l*df thefe 
operations fee the words, SpijIit ^ Nitasx ('NjEUTKAh AissNiCAi.^, 

Saet (Sedative), W Phosphorus. . 

Kat^re 
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Nature furnilhes us with a very fmall quantity of nitre ready formed, in com- 
parifon of the quantities which arc employed. Nitre is found naturally cryftallifcd 
in India, and as it is fwept from earths or ftones with brooms, it is called the 
/‘weepings of nitre or of faltpetre, A nitre tnay be obtained from levcral plants. 
Thcfe are the two kinds of natural nitre; ' All other nitre is only begun by 
nature, and is found in the walls of old buildings. Art is required to com- 
pleat it, to extrafl it, and to purii^ k, as we lhall proceed to explain, after 
having made fome reflexions on the generation of this fait. 

As neither nitre nor nitrous ackl, engaged in any bafe whatever, is any where 
found colletfted from tirtie immemorial in great quantities, as the vitriolic and 
marine acids are, but is only found produced from time to time in places where 
not an atom of this fait eicifted *, it evidently appears to be habitually produced 
by the concurrence of circumftances favorable to its formation. ^ 

Some chemifrs and naturalifts believe, that becauie nitre is coh^only ob- 
tained from fubftanc&s long e^pofed to airj that nitix>us acid exifted ready 
formed, like the other two mineral acids, and th%t it is fucceffively depofited 
in matters proper for its reception. But this opinion is quire rejedbea, par- 
ticularly by chemifts, fince they have been aflfured from experience, that by 
a long expolure of the moi!t pr<4>cr fubfrances for the reception and retention 
of nitrous acid, as fixed alkali^ to the air, no nitre is ever obtained. Cloths 
foaked in fixed alkali, and ocpoled to air by hanging freely, are indeed at length 
filled with ciyllral^ of a neutral’ fah i but this is vitriolated tartar, and not nitre. 

On the other fide, we are certain that nitre or nitrous acid, engaged in any 
bafe, is never found btit in placescapable of being impregiuted with vegetable 
or animal juices. Hence, it is nwer found in .any place inacceflible to thcfe 
matters, as in very great heights or deeps. 

Mr. Lemery the youngs confidering thefe things, and that nitrous frits 
or perfect nitre are obtained by analyfing many vegetable and animal matters, 
has concluded from thence, that this frit exifts naturally ready formed in the 
individuals of thefe two kingdoms, which, are, according to him, the only 
fourceofit. Yh the Memoirs he has given upon this fubjedt, he explains 
how nitre, or rather nitrous acid^ which is either at firft not perceptiblci or in 
frnall quantity, in aniniais arid vegetables, may be afterwards unfolded by die 
‘ adtion of the aii^; iatid by the fermentation excited in thefe compound bodies as 
Ibon as their life ceafes. 

But this opinion, although fpeeious, is liable to great difficulties *, for vege- 
tables slid animals arl! not ^rmafient beings, but are continually produced 
ahd de^ic^ed. Tbe pedaU)u^ which they are oompofed, confift 

of p^riic|rate exteii^d firbrn YHife alf inbl the eardi. We may* therefore objeifr 
to and vegetables is extraneous 

ip . (hem, Md proce^a the aqrand the earth. 

' known namely, that the moft 

] bbnt|@ according to the quantity 

' W earthin' which' • they grotti ■ -lic- 

miiy '-be*' ■^frified ' withoqc afiording - a 
Jairgeir,jfti3mty of SiddS to the ak and muced with 

^ ' maetfers' contain ■ the nitre 

not even always con- 

RntS'- 'iAi-- V ' tain 
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tain all the materials necelfary for its produdion : and all that we can infer, 
is, that the concurrence of animal and vegetable matters is neceflary for this pro- 
dudion of nitre. 

The third opinion concerning the origin of nitre is that of Stahl. This 
chemift, who thought, with Beecher, that the vitriolic is the only original acid, 
and that from this all other acids are produced, believed that the nitrous acid 
is only the vitriolic acid metaniorpholed by the union it contrads with fome 
other principle. 'J'his principle, according to him, is phlc^ifton ; and putre- 
faction is the method employed by nature tt> combine this acid with the inflam- 
mable mutter of putrifying fubftanccs, in the convenient proportion and man- 
ner for giving to it the ipecific charader of nitrous acid* 

7‘his is the moft probable opinion of all. For without confidering the 
analogies which are oblervablc betwixt the nitrous and the volatile fulphureous 
acids, moft of the circumttances attending the origin of nitre feem to be further 
proofs of it. , 

Firft, the atmofphere appears to contain the vitriolic acid, or fome matter 
in which it cxifts, and from which it is depoficed in proper bafes. 

Secondly, nitre is never found but in earths or ftones which have been im- 
pregnated with vegetable or animal juices, and tbefe juices muft have remained 
a fufficienrly long time to have fuftained the whole putrefadive procefs. 

Thirdly, Meflra. Mariote and Lemery have expofcd to jjure air, during a 
long time, earths and ftones very fertile in nitre, after having deprived them of 
all their contents, and no nitre was formed in tliem, becaufe they had not again 
imbibed any vegetable or animal juices. 

Lafliy, the Academy of Sciences at Berlin, having propofed fome years 
ago, for the fubjed of their annual prize, to determine the origin and prin- 
ciples of nitre. Dr. Pietchs, who obtained the prtee, fays in his Diflertation, 
that having foaked with urine and vitriohe acid a calcareous ftone, and having 
afterwards expofed it to the air during fome time, hc_ found it afterwards full 
of nitre. This experimfnt is favorable to Stahl’s opinion, which Mr. Pietchs 
adopts in his Memoir. 

One part indeed of the obfervatlons which we have related agrees alfo with 
Mr. Lemery’s opinion. But wliethcr nitre be produced in vegetables and 
animals during their life, as Lemery believes j or whether a jaart of the prin- 
ciples of thefe . fublbinccs combines afterwards with the vitriolic acid diffufed 
in the air, c; pre-exifting in earths and ftones, ^ Suhl fays •, this may certainly 
be inferred, that nitre does not exift ready formed, iand in. great quantities in. 
nature, as the vitriolic and marine ac|ds are, bur that it is guierated and pro- 
duce i from time ta time by the concurrence of circumftanccs favorable to its 
fbnn.ition. ' ,i- .... • . . . 

'We may obfetve upon the of the prUti;^!^ and prodb^tibn of the 

nitrous acid, that as we hiAte Ihewn th.at putref^ve niiU;ters' are requilite to 
its formation, t and s» yegetabie. and .anim4 fpblUjnccs, are ooljr fulcei^le of 
putrefaaion, aci|^ therefore hefonga thb thf^e Iringp^ of 

nature. ■ ■■ • 

Nitrous acid, is not commonly. foun4 difenga^d ; nei^er it it 
united wUh any one particujiar bafii^ as niarine add' is { but* ic Ssi hbfodiier |^ne- 
cated, than it combines with any nutters which It can diflblve, and iwhicH aiw WitKim 
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its reach. Accordingly, it is fometimes united with a fixed alkali, and confe- 
quently forms ordinary nitre ^ luch are what are called the fweepings of nitre 
and the nitre of plants j but moft frequently it is combined with ablbrbent 
earths, becaufe it generally meets thefe in places where it is formed molt 
copioufly : it is, therefore, moft generally found in the form of nitre with an 
earthy bafis - 

The moft favorable places for the production of nitre are the habitations of 
men and animals, and particularly luch as are low and moift, as cellars, 
kitchens, ftables, houfes of office, and others of that kind, which are apt to 
to be impregnated with vegetable and animal matters, and alfo to have an 
habitu^ moifture, which is favorable to putrefaction j and, laftly, which arc 
flieltered' from rain, which might ocherwife diffolve and carry off the nitre as 
loon as it is formed. 

Thefe buildings are true nitre-beds. When they are old, their rubbilh and 
plafter are full of nitre : but this nitre is only a nitre with an earthy bafts, 
which is not fufceptible of cryftallization or detonation, whicli are the two 
eflential qualities in nitre for the principal ules,to which it is applicable, and 
whicli it cannot pofiefs but by being joined to a bafis of fixed alkali. Befidcs, 
tlie nitre of rubbilh is mixed with much common fait, which comes alfo from 
the vegetable and animal matters, and from fome heterogeneous liibftanccs, 
which alter its purity. The chief intention, therefore, of operation upon- 
rubbilh, to obtain a perfeCt nitre, is to furnifli this fait with a bafis of fixed 
alkali, and to difengage it from the licterogeneous matters which alter its purity. 
Thefe views are accompliffied in the following manner. 

The rubbilh containing nitre is to be broken to finall pieces, and mixed with 
nearly an equal quantity of wood-aflies. This mixture is to be put into calks 
ranged along each other, placed vertically on one of their ends, and fupported 
at the height of two feet above the ground. At the bottom of each calk is a 
hole, filled with ftraw. Water is to be poured into the firft calk*, and this 
water, when impregnated with all the faline matter in the- mixture, fiows into a. 
bucket placed under the calk for its reception. This fame water is poured 
fucceffively into the other calks, and thus becomes impregnated with more and 
more faline matter. The makers of faU-{.>etre oblcrvc always to pafe the 
ftrongeft lixiviums through calks filled with new matter ; and before they throw- 
away the matter of a ca& when almoft exhaufted, they pals through it the firft 
water yet unimpregnated. By thefe operations, which are well contrived, they 
obtain a lixivium as much impregnated as it can be,- and they at length entirely 
exhauft the rubbilh of all the nkre it conuined. 

The Imvium of nitre dius prep^d is carried to great copper cauldrons, in 
which it is boiled and evaporated, till it is fufficiently ftrong for the cryffalliza- 
cion of the falts. As the two cryftallizable falts conuined in this lixivium are 
Dim and coiAtnon fait, the latter of thefe felts is cryftallizable by evapo- 

ration only, and. the fecond by dold only i the common lalt cryftallizes firft 
duihtjj^theevaporiStkin, .andfo'rms cubical cry ftah which ftiiffide to the bottom 

of tme ^Idron. Xkt falt-pettieffoakers call it the They take it out with 
ioisgc ijC. iHi a,]balket hung over the cauldron to drain. Tids 

evapofatiipin }s c^iii;dnoeda,.ah4 the gtain is to be taken away as fiaft as it ia 
, formed,. ciU ^ be fo inuch evaporated, that, when it is cold, much nine 
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will be 'cryftallized in it ; and in order to difcover when it is fufficicntly evapo- 
rated for that purpofe, a fmall quantity of it is to be taken out from time to 
time. 'When they perceive, upon cooling the liquor, that a fufficient quantity of 
nitre is formed in it, they remove the liquor from the cauldron into large copper 
bafons, which they carjy to a place defigned for ^ie cryftallization. 

As this limjpr contain.s much nitre, and as it is quickly cooled, the greateft 
part of the fait is coagulated at the bottom of the bafons in unlhapely mafles, 
compofed of many fmall necdle-like cryftals of- nitre, and fometinies of large 
regular cryftals ujwn their furfaces. Theie are called flui-s of nitre. 

In the bafons remains a large quantity of liquor, the nitre contained in which 
cannot be cryftallized but by a fecond evaporation, which is therefore performed 
in the fame manner as at firft, and more nitre is obtained. This operation 
is repeated till no more nitre can be formed by cooling the evaporated liquor, 
which then becomes very red and acrid, and is called the motber-water of nitre. 

This mother-water is compofed alnioft entirely of nitre anti common fait with 
earthy bafes, which certainly proceed from too fmall a quantity of alhes having 
been mixed with the lixivium of the nitrous rubbifli. This mother-water, may 
therefore be avoided, by mixing a fufHcicnt quantity of alhes with the nitrous 
rubbifl), to decompofe all the falts with earthy bales which it contains and 
thus, after the feveral evaporations and cryftailizations, nothing would remain 
but a fmall quantity of red liquor impregnated with un^uous matter. 

When only the ufual quantity of afhes is employed, the bafis of the earthy 
falts contained in the mother of nitre ma/ be prccipi Bated by adding an alkaline 
lixivium. 1 his precipitate is white, and is called the magnefa of nitre j and, 
tit the fame time, the nitre with earthy b^s in the n^ptfaer-water, being changed 
into a nitre witli bafis of fixed alkali, is eafiiy obtainable by cryftallization : 
but the falt-pctrc-makcrs do not employ any of tfiefe mpthods with their mo- 
ther-water, which they throw upon the nitrous -rubl^ after it has been 
exhattfted of its fait by lixiviation. Some time afterwards, they lixiviate this 
rubbith in the fame manner as they did at foil, that is, with the addition of 
alhes, and obtain from it more nitre. We may eafiiy perceive that this ope- 
ration is prccifcly upon the fame principles as one of thole we have propoled. 
See tbe toerds Vf AT ZK (Mother J, Nitre with Ea&thy Basis, Salt (Com- 
mon) wi/ib Earthy Basis. 

The nitre obtained by thefe cryftailizations is red, and foiled by the liquor in 
which it was rljlfolved, -which Has alfo that color. Further, although common 
fait does not cryftallizc' by -cold alone, yet a certain quantity of it always cryf- 
t^Uizes along with the nitre ; both becaufe ’the evaporation continues while the 
liquor cools, and bccaufe the nitre, during its cryftsdHaatlon, ^ways takes with 
it a j -ortion of comnfon’ Talt. ' .1 

Tills nitre, which the msrivtfs&vrers cz\\ nhre of th frf btadingr is therefore 
impure, and* mixed with common falt, and with i^ts wich^ eatthy ba^^ by 
which it isTcncfe^d'ufifit for'many.of the ufes to-wlikh'^nitre is ap];i^d«<. aa we 
fliail afterwards fee. It is potified '%’dilfolvB^- i4 tit put« by pro- 

ceeding td a fccdttd cfyMBization' by cdld i 400 as in ii^ fecond^Oryftidlizaiion, 
the proportion of nitre -fo commcai felti and-^ iUtswith earthy bafos^^'isinfi- 
nitely greater 'ihan at firft, fo that whehithd' liquor is* at the poiht of the cryftal- 
lization of the nitre, it is'very far from- beaig-fo much evajporat^xhas the^m- 

mon 



N I 


447 


mon Iklt can cryftallize at that time % and therefore the nitre obtained in this 
fecond operation is infinitely purer than that of the former. It is ahb white, 
and is called by the manufafturers nitre ef the fecond boiling. This is the nitre 
employed by didilkrs of aqua-fortis, for the ordinary aqua-i'ortis. 

But this nitre is not yet fufficiently pure for the preparation of gcipd gun- 
powder i and it muft thtrfeforc be purified by a third boiUng or cryftallization. 
This is the pureft nitre that is fold, or that is kept in arfcnals. It is very- 
beautiful and white: bdt it is ftot j^et fufficiently pure- for certain delicate ope- 
rations in chemiftiy, and muft therefore undergo a fourth purification. For the 
underftanding of the theory of the operations for the ejttradion aiul purification 
of nitre, fee the article CR-rsTALiizATtON ^ 'Salts. 

All nitrous earths and Hones 'which are found, contain alfo a confiderablc 
quantity of common fait. The Jafe Mr. Petit, who -has given, in the Memoirs 
of the Academy of Sciences, a good defeription of the manufaeiory of I'alt-pctrc, 
fays, that the quantity of common fait contained in the materials is nearly a 
fourth part of the quantity of nitre. It is even probably more, if we compre- 
hend the common fait with earthy bafis contained in clje mother water of nitre. 

This common fait is depoficed in the nitrous earths -and ftones By the 
vegetable and animal juices which are neceflStry to the generation of nitre, all 
which contain more or lefe common fak,- The exigence of this common *£ilt in 
a)} nitrous fubftatices has induced fome chem-ifts to believe that the marine acid 
was converted into the nitrous. Muveheiard that a certain peffon had the iecret 
of transforming common fait into nkre, and that he had propofed tofurnifli nitre 
at a cheap rate. A more particular -examinataon -of this • matter deferves to be 
madc'by chemifts. 

No life is made in -France -of fbe dominion fait in the-naaBufafluring of falt- 
petre. The fefmers-^nifaFbbEge ’the Mataufafturers to'^vc>an' exaft account 
of it, and to khroiw it into the fiver. The purification or it would be difficult j 
becaufe, dunfig the' in^ihg Uf -the faltipetre, a febrifogal. fait of Sylvius is 
formed, by the union of the vegetable alkali of the aibes, with the acid of the 
marine fait with earthy bafis } and becaiafe the fait Of Sylvius has all the pro- 
pcrties'of domm^h lak, drily that its tafte is very difagreeable. 

Thc' ufe of nitre is -eery extenfive in medicine, and in the arts, and in 
cheriniiftirjr. Petforis who knOw little of chefoiftry muft be furprized that this 
4alt, fo mflaifitfi^le,' Ibould be employed in m^ejne- as a powerful diuretic, 
-fedative,’ abd'cefoier fi^hich virtues it certainly poflhfies. It is daily preferibed 
by tfie 'moft'tknifal''phyficiaias, frOiri tfen or twelve grains to half a dram, in 
ibicne proj^r drink, , -‘ It'-might be gieen without danger in a much morccon- 
•fidi^ble'i^^tity i'for, Hdiis? j^It, W is perfodbly neutral, -is very mild-, but 
it bas* b<kh V}bfehredfoj^^ its intimdedi effisSis better when* it is given in the 
‘¥Ifovi^m^ifoned'«q(^hricy-f^ 

(«) Some curious experimrats conwn- fofprifingly diminiihtng the number of arte- 
ingj^ ej^As rf nitre ^aken inWrnahy are ' rial pulfations ; and that its effects are much 

.-^idee- -'powerful,*'^ when- ujewly.-.. diffbleed in 
fh^'it‘'1^^t|lldi»*tjbs^^ftr4'llss Wat«v than-when- it had jrihairted diflblvi.il 
a InwnW duxing fome hours, ; As' this rftfference'muft 

locity oftheckculaen^c^'ffie'lfl^jod'j'mdBl ^&fvk'prixseeded'fi6ftt the txfld,- which is pro- 

(jUfCd 
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Befides the nitrou , acid obtained from nitre, which is one of the moft grower- 
fol agents in chemiliry, nitre itfelf is alfo ufed in many chemical operations. 
).ts j)roperfies of detonating. with bodies containing phlogifton, of accelerating 
their calcination, and particularly the calcination of the itnpeiffcdl tneta's, 
lender ii ufeful for the puriBcation of gold and lilver when they are allayed 
with other metals. As nitre is quickly and eafily alkalifed, it enters into the 
compofuion of reducing fluxes, or of Ample fluxes,*to,,aflift: fufioii and vitrifi- 
cation. Lattly, by its detonation it may be employed to difcover the prefence 
of the inflammable principle in fubflanccs. 

But the moft coniiderable tife and conftimption of nitre is in the preparation of 
gun-powder, of which this fait makes a great partj and for this purpole it muft 
be very pure Powdxr (Gun), and Powder fPoLMiN ating;. 

CCCCLXXIir. NITRE (A L K A L I S E D.) I’his is the fixed 
alkali which remams after the nitrous acid has been deftroyed by its detonation 
with any inflammable matter. This alkali is generally called fixed nitre. See 
Nitre (Pixed). 

CCCCLXXIV. NITRE (A M M O N I A C A L). This is a neutral 
fait refulting f rom the combination of the nitrous acid, to the point of laturatiun, 
with volatik alkali. Sse Ammoniacal (N itrous^ Sai-t. 

CCCCLXXV. NITRE fC A L C A R E O U S), or NITRE 
with EARTHY BASIS. Calcareous nitre is a neutr^ fait com- 
pounded of the nitrous aejd combined to faturation with a calcareous earth. 
It is generally called nitre with an earthy bafis^ becaufe the falts formed by the 
nitrous acid with the ocher earths have not been attended tOk 

Nitrous acid diflblves with great aftivity all calcareous eatths ahd ftones, 
calcined or uncalcined. It diimlves a large quantity of -them, and leaves no 
refiduum when they are pure. By this combination is formed a neutral fait 
very deliquefeent. 7'his fait is not fuiceptible of a true cryftallization. It has 
a poignant, acrid, and bitter tafte. If it be evaporated to drynels, it becomes 
Iblid, and feems to be an earthy matter, which does not detonate, or at leaft 
very weakly, with inflammable matters. 

All thefe properties of nitre with an earthy bafis proceed from the weak ad- 
■hefion of its acid to the earth. This adhefiOn is lb weak, that if the ialt be 
diftilled in a retort, an acidulous phlegm will firft pafs over; and when the fire 
is encreafed, all the acid will follow, excepting a froaU portion wiiich adheres 
more ftrongly, but which may be at laft expelled by calcination in an opeu fire. 

Mr. Potr, who has particularly examined the combination of nitrous acid 
with quicklin.c, lays, .that this acid fullered lYmark^fe alterations by diftil- 
latioq from quicklime, -and by repeated cohobations. By. thele experiments 
he obtained a nitrous laic mote fenfibly fuiceptible. of cryftallization and .de- 
tonation than ordinary nitre with earthy bafis t wbitdt hr .very lemafkable, and 
may induce us to fufpeift that a part of the nitrous acid, and of its inflammable 
principle, might combine with the quicklime, fb os to give it theicharalfter 

duced by nitre during its rblutiwi, Brobably *wofflan, and other ^inptOBu, 

a much greater .would he proaitced hy which were doesfiobed by hrir MMldwina a 
.procuring that foiutibn in :lbe ftomacb. A folution of nitre in water, by mifialce, m- 
remarkable inftance is given in that book of fiead of Glauber’s fait., ■ . . ' 

.a ihdden fwelling over the whole body of a 

a fixed 
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8 fixed a}ka|t i ftr lrh8t» 4* nkfow jicid, deprived by the quiddruie oF part of its 
phl(^ifioa« Ini^t bs. jfe^^d.ip^e capidae of contrafting a ftrong tmiofl with 
the ,, Fsptti -irhat has iaidin his Differtation,.the nitrooa 

acid ieem% by treatment wnh i^cklimei ; to be rendered fulceptible of ah 
entire deccw^ptdfitioa, Sei his P^ertatim in thi French edition of bis noorks, by 
il*^. * 7!?^ 

A gieat quantity of; ni^twj' liritlh ifarthy balls is found ready formed in nitrous 
earths and fiones. - Nitre is. mofi.frequ^tly pioduccd in that form. Ithis nitre 
may be decompofed by a fixed ^jUcali, which unites wirh its acid, and precipitates 
the earth, in the procefe for ipaltiiig falt-petroi* The mother-fwarerS obtained in 
thefe operations contain ftiH a Ja«®e quantity of this nitre with earthy bafis. See 
the mordFiirvt.% in the preeedit^ artietb^ 

CCCCLXXyi. N I T R, E (C i;j B I C ar O U A 1 >R A N G U L A R)* 
When nitrous j^id . is fetoratj^, #ith; mineral alkw, a neutral fide is formed, 
fufceptible of ;d|sr^lfeadon and of detonation, and cqnfequently is. a kind of 
nitre. This falt>.has all the eilentla^ properties of nitre ’Svitli bafis of fixed vege* 
table alkali} but* tnarine alkali, which is its. bafis, changes the form of its 
cryfl;als,4^hich aicijtjot channeUed prifms, like thole ^ ordinary nitre, but are 
cubes, or fbmetimes partidelipipedons, with rhombdidal faces; From thefe 
forms the fdt has'becn caB»d 

We may'^akc quadrangular, nitre by combining dirc^ly the nitrous acid to 
the point of &turation with the cryftals of foda, or by precipinsting With this 
alkali the Iblutions of eartin .and ipetds made by nierdus acid; or By precipi- 
tating with common fak; the inetaHic fixations in nitrous acid, which are fuf- 
ceptible of this prec4>itatiQn } or, .lafily, by dccompofing wnnmoo fait by pure 
nitrous acid in the operation for making me difiilled aqua regia. In ail thefe 
cafes the nitrous iictd is evklentiy combined with marine alkali, and forms cubic 
nitre. This fidt is not ufed in medicine, chetmftryi orthe arcs, as it is rather 
-inferior than pcefb-able to ordinary nitre. 

CCCCUCXVII. NITRE FI'XEI> by ARSENIC. This pre- 

f aratkm is the alkali oS nitre, - the add of which has been expelled in an open 
re by means of arfenic, of which, therefore, |pme portion is retained by the 
alkali. ' To make this preparation, fi>me nitre is' to- be put into a crucible, 
which is to be pbt^ in a furnace., When die nkre is red, a fmall Ipoonfull of 
W^e arfenic powdered is to be pre^e^ed opon it, which cftofcs a great effer- 
ve&ence, and afterwards vapors to ucend^ lb that thefe phenomena are' fimilar 
to thofc which hapfjen when nitie is detonated. They afc> however, diflerenr. 
In the detonation .of> ratee,; the acid is burnt and dei^roybdt but in this ope- 
ration the acid is only difengaged from its bafis by tpeans of the arfenic which 
has jthat pmpnrty; Threhvdlmdni above-^mentioned- is caufed by the powerful 
swkion of atfiinic Uponr nitre. -Theiumes which rife copioufly in this operarioil 
are a nsbeturb of thofe of vei^ concentrated nitrous add with a part of the 
arfrnk which is fublimed by tl» Jieat. 

Arfeji^. ii' timeff into the crucible, tifi .no more 
effe^V!b^^ps^^i*. finifeed;' Thi femes 

wldch 4!e:|%d^isexpi^micnt mu be very noxious, and tiicfrffore it oughf^ always 
to be dphe' under a chi^ey which draws well. 

; M m m As 
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As arfenic cannot difengage the nitrous acid but in proportion as it com*- 
bines with the bafis of the nitre, we might expert to find in the crucible, after 
the operation, the alkali of the nitre perfcdlly faturat^ with arieniCi Never- 
thelefs, the remaining matter is very alkaline, very far from, the point of 
faturation, and retains but a little arfenic. The caufe of this i^ that the 
conta£i of the air and the vapor of the coals rnakt; iioft of the arfenic < fly off as- 
faft as it combines with the alkali ; for when the evapo^tipn is made in clofe 
veffels, tffe alkali of the nitre is neutfalifed, and entirely faturated tyich arfenic. 
See Arsenic, attd Salt (Neutral Arsenical), 

Nitre fixed by arfenic cannot be employed but as an alkali which contains a 
certain c^uantity of arfenic, and mixed with a.fmail portion of nitre^which may 
cfcape the atllon of the arfenic towards the end of the bperatioR. This alkali 
may be employed as a flux, as it powerfully alfifts vitrification, as Mr, Pott has 
done in his experiments mentioned in the Othogeognofia,./ 

CCCCLXXVIH. NITRE FIXED CpALR To make 
nitre fixed or alkalifcd by coals, the proper quantity of nitre' is to be put inta 
a crucible, which ought to be fa large that the nitre fhall 'iK^e up^^ut a fniall 
fpace in it. This crucible is to be placed in a well kindled fires when 
the nitre is melted and red-hot, a fmSll fpoonfuU (ab^t a; dpsth or half a dram) 
of charcoal gtofly powdered is to be ^rpjeded upon it Inftantlj^’a vivid in- 
flammation happens, which continues till ^1 the charcoal is entirely confumed,. 
When this inflammation or detonation ceafes, anotheir gu^tity of char^ 
like the former is . projefled pponTt, and is left to be confumed i and .thus; 
charcoal is continually to be projeAed till no more detonatiph is caufed* 
by it. , " ■: . .'j. ^ , , , 

Then the matter conuined in the crucible, which at mA m veiy- .fluid* 
becomes afterwards thick and almoft fblid, ■ becau% it is dieii' failed alkali, which- 
is much lefs fufible than nitre. The fire, muft. be focreitod .fomcicntly to* 
make this alkali melt. Dufing this fufipn, fbme .finall demnatioos luppen^ 
from time to time, which ire occafibned by a portion of nid^ which the large 
quantity of alkali, and the want of fluidity towards the (^‘of the operation*i^ 
had preferved from the cont^ of the coals. When; ihe m«ttt^ 
fufion, and no^ detonation happens upon proje^ing finaJl bks of coals,, we- 
may then know that foe nitre is alkalifed, and foat the opexapon is fi^ifbed; 
We ought to remark upon this fobjeft, foat when the fmaHeA pbflibie quantaty 
of nitre undecompofed is intended to be contained, more i'bu nsuA be added* 
than feems to be neceflaiy for aikalifing the quantity bf nitre. ^ In. this, cafe foe* 
alkali is generally phloginicatetk unlm it be r^erwards calcined » very long^ 
time in an '.open fire. , , ... 

If, on thb contrary, it is intended to l;ie muen ^ poi^ble,. 

and incapable of giving or letumhg any ea^nepui^i^u orr^n^ it» 

perfoa purity fwHn undecoiJripofcd ttiim lie nofi. reqiitiM » fo^PP *» foe pfopa- 
ration lefs charcoal ot^ht to be ufed cl»n is. neeeflimr' for |chld.fo^atiott of foe 
whole quantity of nitre. '.This fomarkis alfo 
tartar and by all other dnflammabk; matters, fee 

Detonation. ' i«y.Ni:Ta.Xv : ' ■ _ ,, , '■ ji ■ 

CCCeLXXDL- 
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CCCCLXXIX. N" 1 T H E 'F I X E D M E T A L S. All the 
metallic fubftances which are {ulceptibte of decompofition being treated io 
fhe fire with nitre* alkalire it, ' and make it detonate more or lefs fcnfibly. The 
moft infiammable of ^efe fubftaha*s, as zijac and iron, make with this fait fo 
luminous and fo brilliahr ^ t^tonation, thit they are advantageouQy employed 
for dike purpefe in fife-vroiktl. - Other conlbuftible matters are lefs eftedual, 
but their inflammation wi|h nitre is fuificiently ftroftg to produce all the 
cflehtial the detonadon of ' nitre t fo that after thjs inflammation, the 

acid of the fait is deftroyed and burnt with, the phlogiflon of thefe metals, and 
its alkali only remains mixed With the earth of the calcined metals. We may 
then fay, that nitre ii flaikd by metals; as Well as we fay that it is fixed by 
coats or by tartan / * ' 

After the detonation :bf tntfe %itb metal$y ks alkali may be eafily obtained 
^one, and f^atated fl^^the .metric earths, by lixiviating with water the 
remainder. By filtmtmig and : evaporating this water, this kind of fixed nitre 
may be obtained in a* dry It ki cflentialiy the fame as nitre alkalifed by 

any other inflammable matter* only that it is mUch.more. acrid and cauflic, and 
it^bles thofe alkafis which have betn u:eat with quicklime. 

' Inlbme.khqWn qperadbna of tdidrailiry wO may obfervb this caufticity which 
the alkali d^pitxe 'Acquires: /after detonation with metallic matters. Such are 
the opomidks .^b and for the tibblufc of metals, or ////y 
if ParaeeUus^ ;hi ydikh tbej;4i^ is rendered exceedingly cauftic by 

the nwtkuk cabebj**; ycfUtUc alkali treated with thefe 

metaBic kartns ici die rame tnannor as when treated with 

quicklime* wq in^ ^nolu^ekhqfrsmj^caBjif calxeS'ai^ in general upon alkalis as 
quicklime do?8.^ Se» 0i arHeles ^yi» fw<tredmetalfidnd<f :A\.i^^ (Fixed), 

CCCCLXXX. f t R E F \ X E P hy T A R T A R. This alkali 
is ntade by mixing/tqgethcr arid tartar* whichbtwht to be 

mdy grimly powo^itid;: ' to be put into an open yeffel df un- 

varniihed:e8ftl^ii^syifry%';0fj1iom under a chimney, and 

it isrtqrbb inh^ijd It. kinmes> around the charcc^ and 

driflagikaa kdlirillji^aklyi bu^^^^ kindles the reft, the 

dcitrinadori oridfbi^'k thl^k ipixture is inhamed. 

Thfe red aqd bu^h^h®*****^ fh«**^* flpws; qycr Ihri keflel if this be 

n(k..fuiflcki)dyjitf|^;'thriri the'.dktbnktiq^^^ diniiinl^s, and at latt 

cSrilfeS. The ttliduam of thb/ alkalk of nitte mixed 

together;'' , .''‘'.’V'- '■.'■fi'i ■</■. '' '■ '' "i 

: very pure 

and-'g^ntf-.i- ■1f^he^j«tf*il^eWylfdM considerable quantity of 

ter not burnt, particiiarlv when 
It btay be CQmpleatljr alh^iied by 
ike other fixed .alkaJis . ■'■'■JSee At- 

#k^*;bccarifeii^etj(^ft iftfiqucnt ufe 
md ‘metallic matters in cflays and 

■fimilar 
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fimilar operations, for which purpofes it need not be' perfeftly pupe» ®« Ftttx 
(White), Detonation c/ Nitre. 

CCCCLXXXI. NITRES (METALLIC), or NITRES 
METALLIC BASES. Thus may bp nained alt neutral falts 
compofed of the nitrous acid united with a metidUc lubftauce; arid the feveral 
kinds of thefe nitres may be diAinguilh^ by Isiyini^ ^tre of Blycr, nitre of 
lead, of mercury, &c. See Salts. 

'I he nitrous acid afls in general powerfully upon all metallic fubftances, 
but with remarkable differences, depending on the peculiar natures of the 
. metals. 

Some metals, as gold and platina* pan not be diffolved in their ftatc of 
®g|;'‘*‘gation by nitrous acid ^one, and require the concurrence of marine 
acid. Others, as tin and regulps of antimooy, are attacked ip powerfully, 
and are fo weU dephlogifticated by nitrous acid, that, as foon as they are 
diffolved, they are reduced into a white cabt, which feparates from the acid, 
and cannot remain united, beci^ife they want phlogifton. The marine acid 
combined with nitrous acid moderates much the a^bn of the latter acid on thele 
metals, prevents their calcination, prefer\'es a - part of their phlogiftoti, and 
thus is an intermediate fubffance by which they remain united \mb the ni* 
trous acid. . ; 

Other metals, fuch as copper and iron, are ea&Iy .fiddble. by nitrous, acid 
alone, and remain united wlien the acid is. in much larger quantity than is 
neceffary to diffblye the metal : but when, the acid is &turate^ n part of thefe 
metals always precipitates in date of oalE, and the |iiait which remains etnited 
with the acid forms an impeifefl neutml fth^ very ddiqudccni^ and not, or 
very little cryftalligable. ' 

LaQily, the other metals, particularly thofe called or /Runt;, fuch 

as filver, lead, mercury, bifimuth, and even Tcguks^ of 'airfcnic, itfe very fo- 
luble in nitrous acid, which, t^aipy fetumte^ fetm \irtuch they do not precipi- 
tate without addition, but form with it neijftral iwes fufct^tible of 

cryftaliiaadpn. ,, i,' , 

Nitrous acid adheres '.fo flfdt%ly to- thefe metak, that tlieMsaet^ 
formed by. them a^C fufceptible of detohadoh, but; not 
the adlbn pf hre, which, expels it without the hiedp^ of kny intermediate 
fubilance. ' , , ■ ’ _ ' ■ 

'I he nitre of filver is known by the name of lunar ca^lbds. ' ^ Cn vitals 
(Lunar). Mercurial nitte is alfo frequency calfed This 

fait refembles much the nitre of filver by its pnnqipal .|wpperdes. SeoMuK^' 
cua,v. The nitre of lead:;has.thM;lpe0u1iatii^, ; by 

addition of iniiahimabk" .ihftij^E 

and detonates. . . This plfenomenon.'’'m^ - ^ '.nctdbius:^?-tdi nf- 
tbe lead, whkh^■■ia ’the:' -baffs'-arf .dikTalt. . 

the expofure '.'isi,' mtec . of lead ■ toi ,%©.• 'in., 'tdofe . c 'Rmbilbk , the > bitfo 
of bifmuth, and that of regulus of airfchic, whUiK|Viatoldt ;«^ 
menc^,, ^ 
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(n) Nutmecs. ThU fmit eoittatns two ounce of eilential olt, and afterwards four 
kinds of oils, natndy* » grofs fe^eeous oi)« or live ^unces of the grofs febaceous oil 
and a volatile «ffimtta| w^id Oil> kt; whiic^ iiwfC l^rtd floating on the furface of the 
kft the peculiar ta^ and fmell of water ih the ftill. Kedfified fpirit of wine 

r^kle. Tkeeifontiaioif tlfoEir^rs to ^; oil, and a part of 

of two kinds; one of which is fis light, the expreffible oik From . four ounces of 
as to fwim upon water, and to rife in dif- nutm^s nine drams of a concrete oil were 
tillation with fpirit of wine ; and the other expreifed. This oil contains a conlidcrable 
is fo grofs and ponderous, that It finks in portion of the eilential oil. It is brought 
water, and is with difficull^ capable of from India, in form of cakes, and is called 
being diftilled with water, add hot at all ^ ntace^ the mace being one of the ex- 
with fpirit of Wine. Sixteen ounces of terior , coverings of the nutmeg, and con> 
nutmegs yielded, by dtftillatk>n, hittf «a tttnfng fimilar nils, Nmmm, 





o 


CCCCLXXXIIT. ^ C H R E. (a), 

CCCCLXXXIV. W OCULUS MUNDI. O). 

CCCCLXXXV. O F F A ALBA. 

CCCCLXXXVI. OIL. OH may in ^neral tie defined a compound 
body, lude, if at all, iblulde in -water, whicn is cs^able of burning with a 
fiame accompamed vrith fmoke and foot, and of leaving a refiduum of coal after 
its did illation. 

All oils are compofed of phlo^fton, acid, vater, and eartH ; ibr all thele 
principles are difcovered in the decompofition an|^ chI* “We {ball Xoon lee. 


( 0 ) OcHRX.Ochm are feiruginous eartbs, 
or calxes of various colors, ted, yellow, 
brown. They feem to have been depofited 
ftooi fcnuginotts or vitriolic waters, nearly 
in the lame manner as a reddilh Or ydlowilb 
powder is precipitated from folutions of iron 
in vitriolic acid merely by expofure to air. 
By redu^on with charcoal or other inflam- 
mable matte' * conliderable quantity of 
iion may he extrafied from tbefe earths. 
WaUerius flws, that the iron thus obtained 
from othresis of the kind called rti-finf*., 
that ><-, brittle when hot. Ochres ore ufed 
as pigments. By calcioatioa, ac- 

i]ui< e a red color. 8tt OrsS 

(p) OcuLus MuKhi it a variety of the 
opal. SttOtAU leSsopake, and4ftsoolor 
is generally yellowUh. It has this peculiar 
projvrty, that by Ifipg fbm Id 
St bi. 9 pmes tranipartiu, ana of p yqjfpw 
amber color. Some are fiiid to a^ujre by 
tbw means a luminous dime color* 


(;) OrpA AtpA, er Or * a Hsimoktu. 
When re£Hficd fpirit of wine is added to a 
Solution of mild tolattle alkali in water, the 
fpirit having a -ftronger dirpolition than the 
alkali to unite with the water, and having 
no diipoiition to unite with'tbe alkali, pre- 
cipitates the alkali from the water. The 
alkali thus precipitated, being mild, or'com- 
hined with fixable air^ acquires a folid or 
concrete date, and it not mfibrent drOm the 
common mill} conctOm volattle alkali, It 
is called the tjfa nSht, or SUtUftaU* Ko 
fuel) precipitation Is edMbl by adding 
reBtifiid fpirit of wine to the cauftic volatilo 
alkaline mirit made wlti|i qiildeUme, liOcibm'* 
'the difpofitiort wltidh danwe eohtile alkali 
haa toi. unite udtlr watef 1$ »miteh,lkteia|wr 
than that of fnlld volatile alkali, that toe 
•^iwer coltema 
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But perhaps the water' aad earth which Are in oils are in tliem combined 
logether^ and exiil in the date of m adid. 

Fr6m what we have faid CQnGemmg.the nature of oil, this fubftancc appears 
to confift of feveral principles (r), k is, aUb one of tte proximate principles 
of ail vegetables and aaimalsi The oil in thefe Aihftances even conftitutes the 
cl&ntial diftirulition betwixt ^em ' atid tboie of- the. .mineral kingdom, for in no 

mineral can the fma|lefi pak*Pit:ofo$i^!bofltcw^^.*:^br^^ 

All the oil obtained from ve^table a(4 animal (bbftanccs hu a certain 
number of general properties which form its charadcr as oil j but is aifo much 
divcrfified by many peculiar pr<q>erties, according tp: the particular kinds of 
vegetable and animal* matters firotn which it is extnu^* Hence, the feveral 
kinds of oils are diftinguiOublc from each other. In the prcfcnt article we fhall 
only mention the moft general properties of oil. 

All oils in general arc voiatiie, that 4s>. they may bv a cert^n . heat be raifed; 
into vapors. The heat neceffary to evaporate the leak volatile oils is not even 
very confiderable. It is much left than a red heat j accordingly oil may be 
confidered as a volatile body. ' 

AU oils which are expoied to a heat- capable of .evaporating them, arc eafdy 
inflammable, in opn air» by contaft of any inflamed matter, and bum 
with a ^hite, luminous flame^ accompanied . with fmc!|k< OUs, like all other 
combuftiblc bodies, iare entirely, decompdfed by tht^r. mflsmnriaiion. This 
inflammability of oil fliews thk phlogifti^ is one of its principles. - 

Thein8«ntnable property^pf joil has mifled the ancient chemifts down to 
the time df j^chec andr Stahbf ^T^ygaye t^e name to. the inflammable 
principle of metab,. of fblphujr^ ;an4 of char.cob.l» as well as. to what is properly 
called oil. But the inflamm^le principle which enters into the compoiUion 
of thefe b^ics isonly'one of the condiment parts of oils and oil Cannot tranf- 
fer this principle to ipiy other body withpucibdng prcvioudy docompoied, and * 
ceafing to be oil. Phiogiston. 

If any oil be dilUUed wnhouc aa intermediate fubftance, at brft a Uitle acid, 
phlegm arifos# and afterwards thci oil itfelfi and when, a greater degree of 
heat than tiiatpf boditrg wsaer has bsca nccci^ry to taife it^ it always ac- 
quires 'an^dh^kumatic quality,, heat requiflte to be 

employed w^ gnater, 'This (^Us always '^com an acid, which be- 
comes more and more 8:rohg ^ di^latioh In the retort a fmall 

quantity ^ fixed and reGduoqaebal wroainsi. j T^hit bo*)^ js^d! allb the foot of 
^ are very difficultly Combufoble $ putxt length 

principle maybe burnt: thm nothing fomafoaobt when well 

wafoed front any vefiige of fixed *dk«i whkh-^^iwy hisy contain, are a pure 

c»ib* ' v'": ' ' z'"' • ■ 

!lfttte pil inthe focaver |^ flj^ fii^'ihat k is lefs in qu^ty* 

the oil qnginally tOmjwi^^^^ which we may know that^^ a. ^naittity 
«f;::pii -haS'b!«m\diw^ipm^L9i=^'rf»4^ .water, aci^vpnd;;b.wtb- 

nfl|^tly 'proceed fi^:tM.td«ti[^^M'porti6iv of > ml. - jHkince Mtioit'^oontains 

jixU^tatnt parts me4tkhl^'fo;the't«xty'.we''''tnay- 
add, 'tliiac|<^b;''Wh^'lwcdih&(p<^ hy miAtntl acids,' -emit’ It inirylSiree'miantity 

efdaftinfaior»,ot'ahb*^'qffi>klik-'idn v- H"’'-'- 
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thC' principles mentiwicd in tli® definition. This is further afcertuncd by W- 
diftiflingthe fame oil, by which another portion of it is decotnp^ed, and the 
fame principles are obtained. By repeating the operation* nua^r pf nmes, 

the whole oil' may t}ius> be decotnpofcd- into water* acid, earth. Tne^iupgilton 

of the dccompofed oil is difli|>at€d in infenfible vapwa* which cannot be confined 
and colkdted; excepting chat portion it which fenapins &ted irt the rclidoous 
cosl 

An important remark may be made on thefe repeated diftillatiohs.of oils, 
which is, that the undecompofcd portion of oil which pafies over^into the rc-t 
ceiver, becomes by each diftdlation more and more thin and volatile. But as 
oils chiefly differ from each other in greater or left fluidity and volatility, by re- 
peated diftillaciqns, therefore, thefe aifference.s are leflened, and all oils are ap- 
proximated to a common ftate. 

Thefe experiments have not been profecuted lo fir, as to enable us to de- 
termine the poffibility of reducing all oils to one and the fame ftate : but every 
thing inclines us to believe that poffibility; and in this cafe„we muft conclude, 
that oil in its greateft purity and fimpHcity, and which might be cdled tlie 
cily principle^ is eflenctally and identically the fame in all vegetable- ^d animal 
matters } and that the differences, ■ althoi^h very numerous and conuderable, 
betwixt the fevcral kindi of oils, proceed only from the extraneous matter 
combined with them, by the mixture of which their effentiai properties arc 

more or lefs altered, or difguifed. .... f /• u- a .. 

- We have fvirtber another very important confideration upon this fubjeCt, to 
which w€ ought to attend^ and which feems to counteract the opinion we have 
now explained. This isj that the greater thinnefi and volatility^which ohs have, 
either- naturally, of by repeated- diftillations, the.lels foot they form when wrnt, 
the lefs refiduous coal they leave, and the ftrongw dirpofitkin they acquire to 
mingk together, or to diffolve in water-, fo that by conttniftpg this attenuation of 
oils, they might probably be brought to the- ftate of ether, and perhaps to that ca 
ardent fpirit? which certainly is cfiVnually different from that of oils. Hence 
we learn, A by repeated diftillations, oils art not only punfied and rendered 
Ampler, bWre alfo effemially altered afad changed. ... 

All oils are alfo capable or alteration by the aClibn « air, and by the con- 
currence of other circumftances which favOr fermentation. The thinneft and 
moft volatile part of them is diffipated ; hence they ^(kme thi^ and kfs vola- 
tile i and aUb the acid combined in oils expofed is n^re and more unfolded, 

and difengag..u. • . . _ _ . . 

Acids have in general a pbwer of aaifig upoh bils. Stit; the efle^s produced 
by their, combination with them, are very vaHpus, accordkg to the nature of the 
acid, t^us'dcgrceofcoijccntratibh, and to tlie kind ofoil. 

Mineral acids, even the ftron^ft, a« in general but rety vreak^ ottkt 
upon oils, when they are diluted in a large quantity of;;yr^eri becaufethis^u^r 
v ith which they atreymofe than faturated,; and w'lA >dwch thw dwrea ft^hg 
affinity,' prevents their aftihg cfiicacioulty; vipon the wtfter and. phlp^^ 
are principles of the; ml. But when they arc 96nt«btratcd fuffici^ipiy*. they 
unite then to the prii^iptes of the oil, with' a ^rtie ptoporiionabk^ the -^ 
of concentration df the which' it Ito vwith th^ 

juablc principle, and with water. ' • 
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“Concentrated vitriolic acid attacks powerfully all the principles of oil, occafions 
«n ebullition, coniiderable heat, and vapors, the fmell of wiiich is that of vo- 
latile fulphureous acid mixed with em|>yreuma. By this mixture, the color 
of the oil is changed to a brown, red, or blackilh, and its confidence is render- 
'Cd very thick. 

The a£lion of nitrous acid upon oils is ftill more vivid, more quick, and 
•remarkable than that of vitriolic acid. From this mixture a more confidcrable 
quantity, of vapors rife, the effervcfccnce is much Wronger, the thickening of 
the oil is fooner efFedted, and the heat is fo great with moft oils, that when the 
nitrous acid is much concentrated, the mixture becomes red-hot, and is infiiantly 
inflamed. See Inflammation ef Oils. 

The a£bion of even the moft concentrated marine acid is very different from 
that of the vitriolic and nitrous acids upon oils ; it is much weaker, and we 
may even fay that> marine acid does not form any union with oils. 

The difference of the effedls of theft three acids upon oils evidently proceeds 
from the difference of their aflihittes with the inflammable principle : for we 
may obftrve a fimilar gradation in the afrion of theft acids upon oils, and 
•upon metallic fubftances. 

As the feveral kinds of oils have their peculiar characters and properties, they 
alfo Ihow confidcrable diyefflty in the phenomena exhibited by mixture wirh 
acids. We 'Chall find fome details on this fubjeft under the feveral articles of 
the different kinds of oils. We ftxall only obferve here, in genera], that the 
vitriolic and nitrous a^ids are diipqftd to unite very intimately with all oils that 
are very thin, volatile, and itiflanuuable. But theft qualtries make them even 
elude the aCtion of. the aci^ when.;much coQcentrated » for during the reaClion, 
they are almoft entirely^ and IbmetiiheS inftantiy, dilfipatcd in vapors. 

The oils whit^ .are leiaft thin and volatile, and which are dilpoled to thicken 
lj.iontaneoufly by the cvaFcnration of their moft fubtle parts (which property 
they Owe to a certain quantity of refinous or gummy matter contained in 
them), are capable of fuft^ing aU the.aCtion of adds, and therefore are the 
fitteft to be inflamed by mixture with concentrated nitrous add. 

Laftly, all qUs which have a cernin degree of unCluofity and confiftence, which 
are not yblatUe, tior;<iilpoftd to thkjcen by evaporation, refift more the adion of 
acids. They are not altered, nor are half decompofe'd, like the preceding oils, 
by acids. They unite with, them more flowly and difficultly, .-ind can only 
be thickened by the united adion of the. vitriolic and nitrous adds. By beirrg 
tinited with tl^ft acids, they receive the cfaarader of an acid ibap, or grcaie, 
as we (hall fee in the article of theft oils, 

The acids alfo are altered by combination with oils. We may fay in general 
that adds ate vended weaker ao^ piilder by union with oils, and that this 
union appioxithate's them to.t^ ^(kader of vegetable adds, or even entirely 
affiffifliites thetii to theft adds : that'if it be true, as we have reafon to be- 

lievh, tl^t Vegetables- an^ ahimals are^fpritjcd from minerals differently modified, 
the diflftfbhces betWixl itinera! aodS,^ the acids of the vegetable and animal 
kingdomiti^^iffi: be to oily prindple which the latter adds poiTefs 

«xdofiveiyy“'\^^ ' 

This bpimbn woiidd: In completely proved, if we could .(ufficiently Amplify 
vegetable adds to reduce them to the quality of mineral acids, and particular!)' 

N n n n;" 
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of the vitriolic, or to tranlmute peifcdlly a mineral acid into a vogetable acid. 
But thefe in^portant rcfearches have not yet been made, or itnperfe&ly, and not 
fo fully as they delerve. 

To tranfmute a mineral acid into a vegetable by uniting it with the oily prin- 
ciple, .this union probably requires to be very i|>timate, without, however, altct' 
ing in any meafure the conftituent parts of tlie* ody matter. For if we employ 
the vitriolic or nitrous acid fo much diluted that it {hall not alter the oil with 
which it is to be united, many obilacles will then occur to prevent its. intimate 
combination, the removal of which obftacles, however, we muft acknowledge 
ha-s not been fufficiently attempted j and on the other fide, if acids be em- 
ployed, lb concentrated that they can a^ eafily and elFeftUally upon oils, 
they wiil tiien fcnfibly alter and half dccompofe ti>cm. 

If v;e try, for infiance, to feparate , by difiillation the vitriolic acid from an 
oil with which it had been combined in its concentra^d fiate, we (hall only 
obtain from thence a very watery and fulphureous vitrioUc acidi a certain quan- 
tity of empyreumatic and fulphureous oil j a ftrongec, vitrbjic acid, but ftill 
fulphureous i a thick and bituminous empyreiinaatic oUi fulphur which will 
be fublimcd to the neck of the retort ; and laftly, a fixed and refiduous coal, 
more abundant than would have proceeded from the oil, if it had been diftilled 
alone. 

In this experiment we evidently fee that a part of the oil is dccompofed, that 
the vitriolic acid is not otherwUe changed than by becoming fulphureous, and 
that it i.s co.nfcqviendy not approximated to. the ttature of veget^lc acids. See 
Aero Sulphureous, and Sulphur. 

'1 he great quantity of water mixed with the firfi: , portion of acid which rifes, 
is certainly a part of the watery principle of the oil, fince the acid employed 
was concentrated. This acid becomes fulphureous, and ,.foTms fulphur, ;froni 
the union it contrails with a part of the ,phlogifi»n ..of the Pik Lafily, the 
refiduous coal is more confiderable-in this difiiUauon, becau^ a larger quantity 
of earthy principle is feparated from the other conftitdcnt parts of the oil, 
and particularly from the watery part. The fmall portion of tl*e vegetable acid 
obtained in the difiillation of oils without additiort, does not appear in the.prefent 
experiment, becaufe it is difguifed, or even deePmpoied, by uic, vitriolic acid. 

I do not know that mixtures of concentrated nitrous acid with oils have been 
diftilled i but probably phenomena fimilar to thofe We Irave mentioned would 
happen, with ihofe differences only which would, be opc^fioned by the particular 
pioperties of that acid. *’ . " , - , 

Of all the experiments hitherto made on the combmati^s of mineral acids 
v.'.ih inflammable matters, thofe concerning the mixtures of mineral acids with 
ii'iiit of wine feem to promife moft fucCefi: for tnmfinutal;iop of acids 
into vegetable adds .5 because the mineral aekb aje velry Ultimately .unised with 
the principles of the fpwit of wines becaufe tbdft acida'am necflrarily diluted 
with the water, which is a confi^ituent papx of j^e fpirit^ of . wine, : andv, which is 
in much larger quantity than in oils •, amd laftly^ ^aufe the. aflion of acids 
upon fpirit of wine is fuch, that it entirely app^xitnams natwe 

. of oil, ahho' the inflammable principle of -fpirit of wine be hot jn jfuj oUyl^te, 
and although all vegembte ackk do imtmfduy c<mt»n Adcor-^gly;, if 
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we would profccute this aflimilation of mineral acids to vegetable acids, the be.l 
method Teems to be by treating them Avith Ipirit of wine. <SVf Sp i k. i t ^ W in e, 
Ether (ViTRioi.ic, ««^Nitrous). 

All oils diflblve liilphur, and form with it a compound, called balfam of 
fulphur. The connexion of phlogifton with vitriolic acid Items to be much 
weakened in the fulphur by the intervention of oil *, for if balfam of fulphur 
•be diftilled, tlic fulphur will be totally, or in great meafurc dccompolcd, fince 
only the fame principles are obtained by this dillillation as are obtained by 
diftilling the combination of the oil with vitriolic acid. Balsam of Sulphur 
and Sulphur. 

Alkalis aft upon all oils, and combine with them to a certain degree, bur 
more or lefs readily, according to the nature of the oil. In geneia}, the leli> 
thin and volatile any oil is, the more eafily fbluble is it by alkalis •, and rc- 
cij)rocaUy. 

From the combination of an alkali with an oil refults a compound more 
■or lefs thick, called foap. The oil which enters into the compofition of foap 
•becomes eafily mifcible with water by means of the alkali, but is not perfedtly 
•diflblved in water*, for the folution of foap has always a white milky appear- 
ance i which fhews that the oil of foap diflblved in water is in a date fimilar to 
that of an emulfion. This proves at the fame time that the combination of oils 
with alkalis is not intimate •, accordingly the <xl receives no alteration, or 
fearedy any from the alkalis for it may be feparated by means of any acid, 
and then it is found to be in theTame fl:aee it was in before its entry into the foap. 
Set Soap. 

Oils may be united' with metdUc fubitances. They attack moft fenfibly 
copper and lead. Oils diflblve copper even without heat, and from this fo- 
lutioH refults a blueifli-green -fliiniag matter^ The aftion of oils upon tliis 
and other metals is probably by^means of their acid and phlogifton. The 
concurrence of the air perhaps facilitates this folutioiii i perhaps even it is ne- 
■cefiary. 

Oils are Riofl: eafily combinable wit;h the calxesof lead, as minium, cerufs, 
and lithatge, -probably becaufe thefe preparations are much divided, and the 
oils which have tbegreateft diflblving power are thofo which ai*e the kad thin 
and leaft volatile. When the calxes of lead are united only in fmall quantity 
with oil, they do not deftroy its fluidity, but diminilk it, and give to the 
oil the property -of drying much more readily. 

Thefe oils, called drying oilSi are much ufed in, painting, from their drying 
quality. ' When a large quantity of calxes of lead is combined with oil, they 
lorm with it a folk!, opakc, and tenacious body, capable of foftening by heat.- 
Thefe combinations are ufeful' in pharmacy, for giving a convenient confluence 
and tenacity to mauy plafters. Geoffroy has oblerved, that calxes of lead 
combined with oils forai •compounds which have fome faponaceous chm^ers*, 
that they communksatp to wtkjer nearly the fame tafl:e and un^uofity that foap 
does, and make it> lather in tke fame manner*, that the oil may be ;^parated 
from the lead by means of acids, in the fame manner as alkaline foaps may 
be decompofod *, and that the oil thus fqiarated is entirely flmilar to that ob- 
tained by 4eeompoflng foaps. Ttiefe. combinations of oils with metallic fub- 
fianccs have been examined but fuperficially by chemiflsi neverthelefs, they 

N n n a prefei.t 
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prefcnt very interefting obfervations and particulars. We now proceed to tRe^ 
levcral kinds of oils. 

CCCCLXXXVII. OILS (ANIMAL). AH animal fubftancea 
contain an oil, which is naturally unftuous, mild, and not volatile with the- 
heat of boiling water. But, in general, the pil obtained from animals is 
in two very different dates, which ought te be diftinguiflied- from each other. 

The firft date is that of butter and fat. This kind of animal oil is thick, 
or congealed, and owes this quality to a confiderable quantity of acid intimate- 
ly combined with it, and which cannot be unfolded but by the aftion of fire^ 
or by the rancidity it contrafts in time-. 

Ihe oil of animals, which is in form of butter or fat, is not combined with* 
the other principles of animal matters. It is didin£t from them, is fuper- 
abundant to the animal compofition, and’ is of a nature totally different from 
that which is combined with the animal fubdances. This fuperabundanc 
animal oil, which may be adipous oil^ refembles perfeftly wax, and tholc- 
vegctablc oils called properly fat oils •, and, like thcfe, it contains no other faline 
fubdance than an acid. Tne acid of thefe oily matters is more- intimately com - 
bined than in other kinds of oils. Hence they are much left apt to become 
rancid, furnilh left acid by repeated didillatioir, and' are by this operation mod 
difficultly rendered thin and volatile. See Hotter, Wa-x, Fat, and Oils 
(Fat). 

The oils of this kind which are contained in animals are fat, marrow, the ex- 
preffed oil of yolks of eggs, fpermaceti-, and others of this nature. 

The fccond. date, in which the oil of animals is found, is in that of combi<- 
nanon. The fubdance which forms aimed entirely all the parts compofing, 
animal bodies, as ffeffi, tendons, nerves, cartilages, bones, boms, hair, &c; 
is gelatinous, perfeftly ffiluble in- water, and which' does not difturb the tranf- 
parency of water. This matter being dlftiiled^ form(h4s a large quantity of 
oil, which is one of the parts of the dccompofcd fubdance. See Jelly. As 
this oil does not appear in the gelatinous matter before it has been decompofed» 
and as this matter is perfectly foluble in water, we may infer that oil is one 
of the principles of jelly, and is rendered pearfeftly- mifcible with water by 
mean.s of the faline principles of that, matter j: it is confcquently ia a date 
perfectly faponaceous.. 

When the gelatinous matter has received' no altcfaribn, the oil which it 
contains appears abfolutcly mild, and" is not Ib volatile as to rife with the 
heat of bailing'Water; for frefh animal matters furnilh notliing by didillatiom 
with jhat heat but water, excepting thofe which have peculiar fmtells, as-nnilki 
, and others of that nature. But if a ftronger Heat be ^pliedj they then 
fur'?i.h much- volarili alkaK^ and -ani oil the fird portions or» which are thin, 
<>tnctrating, and ^ vofetile. This is the oil which oughe- to be conddered as the 
true animal oil. It has a dilell 'flSrongly empyreutnatic, difagreeablei and mixed, 
with that of volatile This'orl bscomes more -and more thick as it fifes 

in didillation, . as is -uAial in- the-didillation of all oils. 

This animal oil diffirrs edentmUy from -fat, and‘’ftOnrall^'‘vegetdblb oils. The- 
caufc of this difference feems tO'-be, that’ the former oil4oes not appear -to fiir* 
nifh a fingle particle of acid, btitrather volatile alkali's whereas tE» latter oil4 
contain an acid,, which is unfolded andfepafated by didillation> 

CCCCLXXXVHL 
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CCCCLXXXVm. OIL (ANIMAL; RECTIFIED, OIL 
ef D I P P E L, Thc animal oil defcribcd in the preceding article is fufceptible, 
as other oils arc, of being attenwated, and rendered more volatile, by repeated 
diftillations. By a foffiicient number of fucceflive diftillations, it may be rendered 
altnofl: as white, thin, and volatile as ether. It is dil’covered to acquire a pro- 
perty of a^ng upon the brain and nervous fyftem, and of allaying its irregular 
movements j which property is common to it with all other inflammable 
inattess, when highly attenuated' and very volatile. But this oil is particularly 
recommended for epileptic and convulfivc aflFcftions. It is given from four to 
ten or twelve drops, incorporated with fome proper vehicle. 

The animal oil deligocd for medicinal ulcs muft have the above-mentioned 
thinnefs, as Dippcl has obferved, whofc name it rctain.s : but it is then very 
dear, from the long and trottblefome operadons rcquifite to give it that thinnefs, 
and from the fmailnefs of the quantity obtained. Befides, this oil, although 
perfeflly wcil prepared,, is very fufceptible of lofing its whitenefs, and even its 
thinnefs, by a fhor« expofufe t® air; which proceeds from the almoft inftan- 
taneous evaporation of itt more thin and volatile parts, and from the property 
which the Icfs volatile remainder has of acquiring color. To ayoid this incon- 
venience, it muft be put, as foon as it is made, into very efean: glafs bottle.', 
with glafs ftoppers, and.exppfed as little as poflible to the air. 

Although [all animal fubftances contain this oil, they are not all equally fit 
for furnifhing by diftiBation an oil capable of being reftified into a good oil of 
Dippel,. For this piirpofe - we ought to choqfc the parts of animals which 
conraia the pureft gdadoous fi^ftance, and which entirely dee from all fat; 
for the dU of far, which ntee^ily mixes, with the other oils in diftilktion, 
contains, as we have pb&rved under the-article On. (AitiMAt), a large portion 
of acid imamstely combined <with it, front which it is very difficultly feparable, 
and therefore is nos. nearly fo eafily attenuated' as the true animal oil ; befides 
that one of thefe oils, has an acid^ and the other an alkaline cpiality, and 
therefore their medicinal effefts, afe probably difierene. Accordingly, as 
the fiefh, bones; Idood of aniraak, contain- always fume- oily fobdance of the 
nature; of fat or marrow, they ought not to be ebofen for the preparation of the 
oil of JTippel. Homs, and particularly thofe of ft^s, which contain very 
pure gelatmouS matrer, are the animal fubftances from which tlie greatelf 
quantity of this qd can be obtained in good condition.. 

The ropft im^rtant obfervations concerning the- method of maMng the oil 
of iHppelare: Firft, to change the. velfols each" diftiHatiorr, or eife to clean 
them oerfedkly ; for a very fmw quantity of the thicker; qnd Icfs volatih part 
is fuincient to fpoil & targe quantity of that which is more reftified; In the 
Second place, Mr.. . Bcaunre has obieryed, that this operation tnay be greatly 
abridged by t^ng care to. receive none but the moft volatile part in each 
diftiilatioQ, and tw leave avlerge teifiduum, which is to be neglefbed, . and ; only 
the more vblatUq. part js ito. rectified.. By this n ediod, we may 

obtain in three or.fodr difolktiobfa^onfiderable quantity of fine oil of Dippel, 
which could not bq obtained, alWr 50 or 60 difiulauons, .without attending to 
this cireumftanqe.. 

CeCCLXXXJ3L. O l! i s (Sf W E E T;. obtained from V E G E- 
TABLES E X.B R E S S LO N. Vegetable matters, at leaft 

many. ■ 
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tnany contain an oil in two different ftates, as animal, matters. alfo do j 

that iii, trj vegetables a certain quantity of oil is fuperabundant to their combina* 
tinn, doci not enter into the compofition of their proximate principles, is dilfin<%, 
and is dcpafued as a referve in different parts of plants > and allb in vegetables 
anotl'.er quantity of oil is combined, and is one of , the conftituent parts of their 
proximate principles. Such are the faponaceous ejAraiflive fubflance, acids,' el- 
fential falts, mucilaginous matters. Of the former of tbc/e vegetable oUs we treat 
in this article. This fuperabundant and uncombined oil, which .may be 
obtained from certain vegetables, may be diftinguifhed into two kinds •, one of 
which is acrid, volatile, and odoriferous, and is called cjfential oil ; the other 
kind is mild, is not volatile with the heat of boiling water, and has fcarcely 
any fmeli. Of this latter we fliall firft treat. 

Moft grains and kernels arc the particular refervoirs of this fuperabundant oil. 
If thefe iubffances be bruifed and pounded, this oil appears, and exfudes front 
them. By triturating them with water, the oil is reduced into the ftate of an 
cmulfion ; and by exprefling them, a very large quantity of» oil is forced out 
of them. 

"When the grains and kernels from v/h:ch oil is thus extracted are recent and 
preferved from rancidity, the oil obtained has a very mild talle. It is at 
firft a little turbid, by mixture of fome of the other parts of the grain or 
kernel ; but thefe matters afterwards feparate in form of fediment, and the oil 
becomes clear. 

Thefe oils arc never very fluid and thin ; on the contrarjr, they arc con- 
flderably unftuous. They are not fo volatile as kj rife, in diftillation with the 
heat of boiling water, as we have already faid \ and when they arc expofed to 
a heat fo ftrong as to raife them into vapors, th^ then fuffer a connderable 
alteration. Although they are mild and inodorous^ yet by diftillation ’they 
become very acrid and very cmpyreumatic. Although they are combuftible, 
yet they cannot be inflamed merely by the touch ot a kindled body, -as all 
thofe inflammable matters may, which,’ by their voladlity, are continually 
evaporating. Expreffed oils cannot be inflamed without a wick, or without 
a heat fufficient to evaporate them. 

Sweet expreffed oils fuffer by time feveral alterations *, they, lofc much of 
their mildpefs, contraft an acrimony, and a ftrong fmdl. Thefe changes, wiiich 
are called rancidity^ arc occafioned by a kind ot internal fermentation. Which 
produces effefts fimilar to thofe of fire, but much more flowly and weakly. 
'I’he acid wmeu is intimately combined with j-hefe oils, and which does not 
ihow irlelf when they are recent and have not been altered, difengages itfelf 
more and more as they become old* in ^eiame m^ner as it does by expofeire 
to fir.'. This is the reafon why they become acrid in both cafes ; for the ifeme 
reafon alfo, they acquire fo much greater folubility in fpirit of wine, (which 
they had not before) as they have become more rancid,, or have been more 
frt queutly diftillcd. Mr. Macquer has ihewh, in hid Memoir concerning the 
Different e of Solubility of Oily Subftances in Spirit of' Wine, that fois entirely 
depends on the ftaie ©f the acid of thefe fubfUnccs v that they are fo much thore 
foluble as their acid is more copious and difen||^ed $ and reciprocally. VSiB 
Ihail find fonie particulars upon mis fubje^ at fot.articie Esssmtiai. Oil* 
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Of all oils, thofe of which w.c now treat are the moft proper for combining 
with fixed alkalis, and for forming good foap (fee Soap) j and alfo for dif- 
folving metallic matters. ... . 

All the fweet fuperabundant oils in vegetables, and which are capable of 
being extrafted merely by expreflion, rcfemble each other by the general pro- 
perties we have mentioned : .but they differ ccmfiderably from each other by the 
degree in which-they pt^ft thele and other properties. Some of thele oils, as 
of linft^d, nuts, hempfeed, are dilpofed to become rancid, to thicken, and to 
dry veiy quickly •, they are capable of refitting a great degree of cold without 
being congealed ; they form refinous compounds when mixed with vitriolic 
and nitrous acids, and are eafily inflamed by the finoking nitrous acid, as Mr. 
Rouelle has obferved. Other oils, as thofe of ben, olives, fweet almonds, wall- 
nut, &c. become much more flowly rancid and thick ; they cannot be entirely 
dried ; they congeal with a very flight degree of cold j th^ are Icfs difpofed to 
combine with the vitriolic and nitrous acids they form with thefe acids com- 
pounds, which rather refetnbiC..Mt or foap, as Mr. Beiume remarks, than 
refins} and, laftly, cannot be inflamed, but by the concurrence of the vitriolic 
and nitrous acids highly concentrated. As tbefc latter oils have, as to con- 
fiftence, a perfeft rcfemblance to butter^ fat^ and wax (fee thefe words ) ; and 
as they exhibit entirely the fame phenomena, they juftly defer ve to be diftin- 
guifhed from all others by the particular denomination cf fat oils. 

In the clafs of thefe latter oils, we may range fome concrete, oily, and mild 
matters obtained from vegetables *, fuch are the butter of cacao^ the green wax of 
Louifana, and perhaps many btlrtrs hitherto not fufficicntly examined, Wem.ty 
eafily perceive, that amohg. the great number qf {^eet oils obtained by 
exprelTion, and which are not volatile, levcral of them mutt more or lefs par- 
take of the nature of one or other of the two principal kinds we have juft 
mentioned. 

CCCCXC- O I S (E S S E N T I A L). Tr.ofc oils are called effential, 
which have evidently the fmell of the vegetable from which they are obtained. 
All thefe oils are fufheiently volatile to rife with the heat of boiling water i 
hence this degree df volatility fs one of the fpecific marks of thefe oils. They 
differ frora'» all others, and particularly from thofe menrioned in the preceding 
article, by this degree of volatility, which is peculiar to them. 

We have rcalbti tx) believe, that the .greateft part of the elfential oil, w hicli 
certait^ vegetables'' contain, is in a ftate of combination, and makes part of feme 
of their proximate principles. We arc, however, certain, that many vegetables 
contain a fuperabundant elfential oil, uncombined, and depofited as a refeive 
in particular cells : fuch is the, oU which refides in the rinds of oranges, lemon v. 
Otfohs, in a word, of all fruits of that kind *, which oil is fb copious, that it 
rnay ^ obtained irtejoly by. '.expfeffion ; fuch probably are thofe which are 
found moft copiopfly and' tooft tparafcftlji' in certain parrs of planti i ,as , the on, 
for inftance, which is found in calix of rofes, but in too fen4J: aqbaiuhy 

to bdi^ta.ined by' ' ' ■ ' ' ' 

..tlowewer that be^ as sdl joib are capable of rifing in diftil|atl:oi\ with 

the he«'..ipf .bodihgj^.liifater'.'^^^a^ 'this' degree of heat 'cannot' 'dccafibn any 
fcnfibfe;'|^r,i»dpn;djpqn'the^J-^^;'may ')!^ly w'feen by comparing' the' cfll'nriul 
edl of ildbns iarid‘bc%H', pBtaini^' by cixprefflon alcne, wiilr the on of the 

vci-rt c.ible 
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vegetable ext)‘a£l:ed by a well managed diftillation) j by fuch a dilbillatlon^ 
fheiefore, may be obtained almoft all tlie cllential oils £mploycd in chemiftry 
and in the arts. 

The moft ufual and beft method of obtaining the effential oil of a vegetable 
by diflillation, is to take the plant in its prime of age, when its I'mell is the 
ftrongeft, and to chuie thofc parts of the plant in which the fmell chiefly 
refides i to put them in the cucurbit of an aiertfljic without a water- bath; to 
add as much water as is fufficient to prevent the plants from touching the 
bottom of the veflel j to adjult a worm to the nofc of the alembic j and to give 
at once the degree of heat which is proper to make the water boil. 

In this diftillation, the water rifes impregnated with the fmell of the plant, 
and it carries along with it all its efiential oil. A part of this oil is fo intimately 
mixed with the water which rifes in diftillation, that it renders it turbid and 
milky ; the reft of the oil flaits upon the furface of the water, or finks to the 
bottom, according to its fpecifle gravity. 'I'he diftilhition is thus to be conti- 
nued, till we perceive that the water beedmes clear i and more water muft, 
from time to time, be put into the cucurbit, that the plant may be always kept 
moift with it. We fhall fee the reafon of the fcvcral parts of this procefs in the 
explanation of the particular properties of efiential oils. 

Not only thefe oils have all a ftrong, aromatic fmell, as we have already faid, 
but they have alio a fingular, and even an acrid and cauftic tafte ^ in which 
lefoedt they differ from the fweet oils. This tafte proceeds from a copious and 
dlifengaged acid, with which they are all penetrated. 

Tlie prefence of this difengaged acid in eflTential oils appears from the im- 
prefllon they make upon the corks of bottles, in which they are kept. Thele 
corks are always ftained of a yellow color, and a little corroded, nearly as they 
are by nitrous acid. Befides, the vapor of thefe oils reddens blue papery and 
the oils convert alkalis, with which they are triturated, into a neutral fait. 

This acid is the caufe of the folubility of efiential oils in fpirit of wine. They 
are not all equally foluble in this menftruum, becaufe they do not all contain 
an equal quantity of acid. As this acid is almoft difengaged, and dues npt 
adhere ftrongly in thefe oil^ they lofe much of it by repeatea diftilla^ns, and 
therefore their iblubility in Ipirit of wine is leflened by thefe,,.';4ai^rations t 
whereas fweet oils, which, when recent, contain no difeng^edi^acid, and are 
therefore inlbluble in fpirit of wine, become ibluble in that menftruum 
by diftillation, which difengages their latent acid, that was intimately com- 
bined with them j and this folubility may be encreafed by repeating many 
times the diftillation, as Mr. Macquer has proved in the Memoir quoted in 
the preceding article.’ 

All efiential oils are fubje<ft to lofe, by evaporation, dieir mpft volatile and 
th'r part, in which the f|>ccific fmell of the vegetable, frotn whfob they ar^ 
(.vui'ned, refides j by which lofs they become thick, and acquire the cpnfiftence 
'ithiLfmeU of turpentine, or even of refins. 

When in this ftate, they are not, properly IJieaking, tlfeniM oils, as, they are 
no longer volatile with, the heat of boiling Water. 

When .effendai oils, altered by time, but not yet entirely dtfeprive^ of.^ieir 
peculiar fmell, are diftilled with the heat of boiling water, a part of them rifes 
in diftillation, which luis ail the properties of eflcntiaJ jfrelhJy diftiUed, A|», 
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this portion of oil is renewetl by this operation, it is frequently praflifed on efleu- 
tialoils, which begin to be altered by age ; and this fecond dillillation is called 
the reliification of ejfential oils. We find in the cucurbit, after redification, the 
refinous portion of the oil, which is no longer capable of being raifed by the 
heat of boiling water. This oily refiduom may, however, be attenuated by 
difiilling with a ftronger heat, and even all the volatility and thinnefs of 
ei^ntial oils may be given to it, aS alfo to all other oily matters, by diftillations 
itifficiently repeated. But fuch oils have never the peculiar aromatic Imcll of 
the original ifilential oil. 

From thcl'e properties of eflential oil, we may conclude, that they receive 
their fpecific charadler from their volatile odoriferous principle, that is, from 
the fpiritus reBor of the fubftance 'from which they were obtained •, finc<? 
they have the finell, thinnefs, and voldtility which diftirtgbilh them, while they 
preferve this principle, and lofc all thefe properties when it evaporates. 

I'hefe fads alfo (hew the necelfity of applying very quickly the degree of 
heat requifite for the raifing of thefe oils in diftillation ; for We may eafily 
perceive,- that as the fpiritus redor is capable of rifing with a heat much lefs 
than that of boiling water, (which is neceflary for raifirtg elfentidl oils) this 
ipirit will rife alone, when the heat is lefs than that 6f i^iiing water, and the 
quantity of efiential oil obtained will be diminifhed ; to that if the dillillation be 
continued with a lefs heat than that of boiling water, till the plant has lofe all 
the fmell which it can lofe by this heat, no etfential oil can then be obtained, 
or only a much lefs quantity of it. 

As the fpiritus reftor is entirely foluWe in water, therefore the water em- 
ployed in this dillillation of elTendal oils ditfolves a large portion of this Q>irit, 
and even becomes faturated with it. Accordingly, this wdter is much impreg- 
nated with the fmell of the plant j but the oil by this, means is in lefs quantity 
than it otherwife would bcw 

Hence we may infer, firft, that no more water than is neceflary ought to be 
employed ; and, fecondly, tha^ the water which has thus rifen with the oil 
ought to be employed for other dillilktions preferably to pure water. . 

This water is not only much impregnated with the odoriferous principle of 
plants, but alfo it contains a confiderable quantity of the thinneft part of the 
eifential oil, from which it receives a milky app^ance. This portion of oil 
fometimes remains a long time fiilpended and nalf-diflblved, by means of the 
fpiritus redor : but, in time, a certain quantity of it is always feparated, which 
may be colleded. 

Eflential oils are in general the moft inflammable of all oils, becaufe they are 
th^Tmofl volatile, and mofl; eafily reducible into vapors. 

They unite more eafily with acids than the fweet oils which are not volatile. 

With thefe acids they form refinous compounds, or are inflamed, according 
to the nature and de^»e of concentmion of the acid employed. 

They are more difikultly combinable than the fweet oils which are not 
volatile, with fixed alkalis, with which they form a particular kind of foap. See 
Soap ^ StarkbIt. . . 

_ Some confiderable dtfihrences may be obferved betwixt the feveral eflential 
oils. Altfaoo^, ingeneitd, they are all capable of rifmg with the heat of 
bodily water, fone of tliein, however, may be obtained in a larger quantity by 

Ooo a heat 



OIL 


466 

a heat Ibmewliat ftronger •, and this is cfFecled by mixing with the water falts 
('as common I'alt) which are incapable of afling upon oils, and by means of which 
the water is capable of receiving a ftronger heat, 

'J'he fpecific gravity of moft of thefe oils is lefs than that of water, and 
accordingly they float upon the furface of this liquid. Some of thefe oils, 
however, are fo heavy as to fink in water •, of this kind are the eflential oils 
obtained from the aromatic vegetables of hot countries, as cloves, cinnamon, 
faflafras, &c. To the diftillation of thefe heavy oils a ftronger heat is* chiefly 
ufeful. Dry, woody, and. compaft matters, jircvioufly to the diftillation of 
their effential oils, require the afliftance of divifion and maceration during 
fome days. 

I'he confidence of effential oils varies much; fome of them, as thofe of tur- 
pentine, faffafras, and citron, being very thin ; and others, like thofe of ani- 
feed and rofcs, have naturally much confiftence, and are even congealed, unlefs 
they fuftain a certain degree of heat. 

Although the weight and confiftence of effential oils proceed probably from 
the ftate of iheir acid, as well as all the other differences betwixt them, yet thefe 
two properties feem to be independent of each other ; for fome oils are, at the 
fame time, very thin and very heavy, while others are very light and thick. The 
oil of faffafras, which is very fluid, is heavier than water ; on the contrary, the 
oil of anifecd, the confiftence of which is fometimes equal to that of congelation, 
floats upon water. 

The quantity of eflential oil obtained from different vegetables is very 
various. Some vegetable fubftances, as favin, turpentine, and moft balfamic 
and refinous trees, furnifii a large quantity of oil. From others, as rofes, for 
inftance, fcarcely a fcnfible quantity of it is obtainable ; and, laftly, others, 
although they contain much Ipiritus redlor, and have much fmell, furnifli 'no 
effential oil by diftillation : of this number arc lillies, tuberofes, and jafmine. 

liflential oils are employed in painting, in fpirituous liquors ufed at the table 
und at the toilette, in perfumes, and in medicine. As they a£l very powerfully, 
Imall dofes only arc given internally, as from one drop to four or five, incor- 
porated with fugar, fo as to form an oleofacharum, or with other drugs in 
form of pills. 

I'hcfe oils being inflammable, thin, and volatile, have in general a property 
of adting upon the nervous fyfteni, and of allaying its irregular movements ; 
it is tbercfori* given as a cephalic, and antiipafmodic, in convulfivc and hyfte- 
rical afledions ; they are allb ftimulant, iudorific, and ftrengthening. AH 
drugs v/hich are alexipharmac, cephalic, tonic, and ftomachic, which contain 
vegetii’.ile aromatics, derive their virtues from the effential oils of thefe vtge- 
tabu- i- The fame may be faid of all medicinal, aromatic, aitel fpirituous 
waters. 

In fome cafes, eflential oHs arc employed externally as ftiiengtheners, and to- 
allay painful fpalhis of nervous and tendinous parts, to reiblvc and diffipate acrid 
humors, which occafion pain without any fenlible fign of inflammation. .When 
effential oils are applied externally in thefe cafe.s, they are ib caoftic that they- 
mjft not be applied alone, as tliey would excite ..pain', redhefe, 'frequently in- 
flammation, eryfipelatous eruptions, and excoriauons;, They are a kind of 
vcficatoi y. The beft method of avoiding thefe inconveiuences i$> by mixing. 

thena 
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them with a fufficient quantity of fat, or of fat oil, to form lin'm?n!s or 
pomatums, with which the difeafed piirts may he rubbed. 

The ffiential oils, which are obtained from fcarcc and valual le fubftances, 
muft alfo be very dear, and arc therefore fubjeft to much adulteration. Moft 
of the books of themiftry explain the manner of making, or of difeovering thefc 
adulterations. We fliall only, in a fuinmary manner, mention what is molt 
important to be known on this fut^edt. 

Eiletitial oils may be adulterated with any flavorlefs fat oil, with fpitit of 
wine, or with any common and Cheap eflential oil. I’hey who know tlie pro- 
perties of thefe fubftances may cafily dif^over the fraud. As fat oils are neiilicr 
volatile nor drying, if a drop of the eflential oil, to be examined, be put upon 
paper, it may be evaporated with a gentle heat ; and when it is unmixed with 
fat oil, it will leave no greafinefs nor tranfparency in the paper. This mixture 
may alfo be difeovered by mixing a drop of the eflential oil with Ipirit of wine, 
by which it will be entirely diflblved if it be pure from fat oil ; but if it has 
been adulterated with this latter kind of oil, this will remain undiffolved in 
Ipirit of wine. ^ 

The mixture of fpirit of wine with an clTential oTl may be difeovered by ad- 
dition of water, which immediately acquires a milky appearance; becaufc the 
Ipirit of wine quits the oil to unite with the water, and leaves the oil much 
divided and fulpended, but not diflblved. This does not happen when the 
eflential oil has not been adulterated with fpirit cf wine. Pure eflential oil may, 
indeed, by agitation with water, be divided into fmall globules, and may givu 
a whitenefs to the water; but thefe globules quickly unite again on the furfacc, 
or at the bottom of the water, according to their fpecific gravity. 

Laflly, adulteration by another eflential oil is moft difficultly difcoverable ; 
becaufe the principal properties of thele oils are common to all. Nevcrthelels, 
as eflential oils are coromonly adulterated with oil of turpentine, this fraud may 
be difeovered by (baking a bit of paper or linen with the oil to be examined, 
and by quickly evaporating the oil, which will leave upon the linen or paper 
a ftrong fmell of turpentine. 

CCCCXCIi O I L S (F E T I p, E M P Y R E U M A T I C). Under 
this name we comprehend all the oils of vegetable and animal matters obtained 
by dil^illarion with a heat fuperior to that of boiling water; becaufe tlicfc oils 
have a difagreeable, bumf, or empyreumatic fmell. 

From this definition we fee, that empyreumatic oils arc not a diftinft clafs 
that they may be very different from each other, and may have nothing in 
common, but that they are all half-burnt ; for when any vegetable or animal 
matter is expofed to a degree of heat fuperior to that of boiling water, all the 
oils which they contain^ of ^.hatever kind they may be, pafs in diflillation ; 
but are altered, by the fire, in xhe\r color, fmell, and in many other of their 
peculiar properties. - Befides; if the matter thus dilblled contains feveral kinds 
of oilSr they are all mixed together .when they are, rendered empyreumatic. If, 
for example, a vegetable matter: bb. dtflilled, which contains an oil that is fw^c 
and not voliuile, and alfo an oil in a refinous fiate, the fetid empyreumatic oil 
obtained will be only a mixture of thefe two oils half-burnt. T he fame may be 
laid of animal niattera with regard to the oil properly called animal oil, and to 

the adipotia t^ wfofh : they 
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No general properties, then, can be cftablilhed as belonging to empyreumatic 
oils : they all vary according to the nature and proportion of the oiU of which 
they arc compofed. Hence, if we would know tjie properties of any etppy- 
reumatic oil, we muft prcyioufly know the kinds, and proportion pf oils con- 
tained. ip the fubftanpe fforti which it has been obtained, and allb the changes 
llijfcred .by each of thefe oils by the degree of h^at requilite to render them 
cmpyreumatic. We (hall Iiere only obierve, that all, empyreumatic oils are 
acrid, and more or lefs foluble in fpirit of wine j that the portion of thefe oils 
which rifes firll in cliftillation is always the thinnell; that by repeated, diftiUations 
they may be rendered more and more thin and volatile >, and that by a fufficient 
repetition of thefe rcflifications, we may almoft entirely deprive them of their 
empyreumatic fmell, fo that only a pungent ajid penetrating fmell lhall remain j 
which feems to be common to all oils treated in this manner. 

CCCCXCII. OILS, improperly Jo called. Many preparations were by 
the ancient chemifts called oils, merely from their cophttence, although in ocher 
refpeds they were entirely different from oil. Thefe improper names ought to- 
be aboliflijd, and they are accordingly falling into difufe by modern, chemifts. 
Nevcrthclefs, as they are found in moft chemical books in the time of Lemeri, 
and as many of them, are ftUl frequently emplqycd> we fhall explain in a few 
words the chief of them. 

CCCCXCIII. O I L <?/ A N T I M O N Y. By. this name the butter 
of antimony, and feme other folutions of antimony by acids, are called. See 
Butter of Antimony. 

CCCCXCIV. OIL of ARSENIC. This is a combination of con- 
centrated marine acid with arfenic, and is made precifely in the fame manner as 
butter of antimony. Equal parts of arfenic and of corrofive fublimate arc 
mixed and diftilied together, by which, a. liquor is diftilled, firajlar to tlie butter 
of antimony. 1 his is a very powerful, but, af the feme.time* veiy. dangprous 
cauftic. This fhews,. that affenic,. like rcgulus of antimony and feverah other 
metallic fubftances, is capable of dccompphng corrofivc fubUmate by feizing 
its acid. Accordingly, mercury is revived in this as in all the fimilar 
opeiations. 

CCCCXCV. OIL c/ M E R C U R Y. WhW; water is. addedt ta a 
folution of mercury in vitriolic acid to form die precipitate called 
neral, the acid thus diluted ftill retains a portion, of mercury, djlfolved, which 
is properly a vitriol of mercury. This fair, which is, tryHinlU^able,. may be 
obtained b> evaporating the water which keep.s it di^ved. Whftneiqjofed to 
a moift air, it dcliquiates into a liquor which Lemeri calls, oil of mrcury. See 
Turritjh Mineral. 

Lcii.eri alfo gives, the name 6f oil of mrewy^ tp. a foluijon. of eocisoiive 
fubhmate in Ipirit of wine. , 

CCCCXCVI. <t> 11 a of ^ L E A D., Thb is a.folutinn. of fiUt of tead. in 
the eflential oil of turpentine. This fait is^o be puc into,* maixafs, and upon, 
it oil of turpentine is to be poured, till, it covers, tshe fait with, a thkknds of 
feme ftngers, and the whole is to. be digefted. during tqti .or.twelyjQvhouirs^ The 
liquor, fays Lemeri, aotpiires a red colon. That awdwii dirpaai^tfalitiriw fblutioh^ 
ftujuld concensramJ, hy d^fttljiog foom it a, 

and he recommends it for its utility in clcanjpihg and. ckafidySilg:tA6isns;i pan. 
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ffcularly thofe 'which are putrid. This preparation, which is certainly a powerful 
antifeptic, mull be very proper for thefe purpofes. 

Amongft the oils improperly lb callcd,_this is one of thofe to which the name 
of oil has been with lead imprt^iricty given t for the balls of it is actually oil, 
and that oil really the lead in 4>hi.tipn. l^tNIieri affirms, that we may 

thus entirely dilTolve a given quantity of fait of lead, by employing a fufficient; 
quantity of oil o^ turp^u^e. This pfemutttipn, whinn has only been made 
for medicinal pt^rpp&s, iqtere^g alffi. in cnei]^i]Li7, and de&rves a partU 
cular ejcaminatfon. 

CCCCXCVII. OIL of SULPHUR. Some chcmifts have given 
this name to, the concentrated acid of fulphur. See Sulphoji. 

CCXTCKCVIII. OIL V" tartar D E L I Q^U I U M. 
This name very freqiueotly ia given to $xed alkaline, folf refcdyed. into a liquor 
by tlie mpiflure of the dr, preycn to a folutipn of that This name 

is unfuitable, not only as this liquor is not of the nature of oil, but alfo becaufe 
a true oil of tartar is obtained by diOiUatiop of tartar. This Kquor ought to be 
called alk&H of tartar^ or HquH. ‘uegeteble etlkdi* See AttCALt (Fixso Vege— 
'Sable), and Tartar. 

CCCCXCIX. OIL- «/ V E N U S; Lemeri ^ves this name to the fair 
formed by the union of copper with the nitrous acid, ■when it is refblved into 
a liquor by the mpillure of the air. ft is a caudic and efcharotic, like all oti’.cr 
fimilar combinations of metaUip matters with any acids to which the name of 
oil was formerly-given; An.empyrical phyfician- has rendered this name of oil 
of Yenus famous in thefe latter times, by having applied it to a ratafiat of his 
eompofitiun, which has been found agreeable, and has been much irt vc^ue. 

D, OI L 0 / V I T R 1 G> This name is very commonly, but im*- 
properly, given to concentrated vitriolic acid. See Acid (Vitriolic), and 
Vitriol. 

DJ. 0> L E 0. S A- C H A R U M. This name is given to a mixture 
of oil and fugar incorporated with each, other, to render the oil more cafsly 
diffufiblc in watery liquors. Sugar and all faccharine matters have in general 
a quality fomewh^ fapcHiaceous, anti conlequently arc capable of producing 
this effeft in fome meafore. Thefe oleofacharums are ufed in pharmacy as a 
method adibioidfring, efihtttial *‘^*1 oi)?. See Oils and JeirE.-i 

(Sacchajcine). 

DIi; O L T R A N U M. (s) 

Dill. OK IONS, (t.) 

DIV. OPAL. («; 

(-»}. Pi.l^A|SyM,, thm, ffanfl^^e» «> e.anpot, b«-co,lIj;*dccl, feparatriy. The oil may 
a guth.reltn, of an ounce of whit^ Water alfq he cpaibincJ with fpirit of wine by 
is capable of dii^Ivine thrqe dtaros aiid a didillation. From an ounce of the (lry..root' 
feruyie, and of vnne is arable of dif- fix drama of ejitraA may be obirUi'.e’d. by 
folvmg five dram*.*hd two fbrb{y<«, fpirit of wine, and fomewhat ipore may, bp- 

man. - ’ - obtained by water, N<um,w. 

.(/) O^tjrqiirs. This root, Sin eiTfntial, («) Opai, is an. almojft, pcjluci^ asrate, 
oU, the color (]f which, varies by reflexion an J 

With a very moqg fi^|i, ,!md.yvhiibh Is To) rifr^ition. Opafe are in'llr-rp! -jrcd.i biackifh, 
milcjh)4. with the df^ilwa wateri, that* it jxilowilh, or grechifli , Whi< h latter var.'- ly 
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Y)V. ONYX, (x) 

DVL O P I U M, (y) 

DVII. O P O P O N A X. (z) 

DVIll. o R A N G E. (a) 

DIX. ORES. Ores are natural compounds, containing metals allayed 
with different fubftances. ^ 

Excepting gold, and a very fmall quantity of each of the other metals found 
in feme places fo pure as to poffefs all their charafteriftic properties, ;iature 
exhibits to us metals and femimctals differently allayed not only with each 
other, but alfo with feveral heterogeneous fubftances, which fo alter and difguife 
their qualities, that in this ftatc they cannot ferve for any of the purpofes 
for which they are proper when they are fufficiently pure. 

The fubftances found naturally combined with metals, in the earth, are, par- 
ticularly, fulphur and arfcnic, fonietimes feparately, but generally conjointly. 


is called cats eye. Opals are claflfed among 
the filiceou^-* order of earths, although fome 
of them are fo foft as to be capable of being 
fcratched with a knife. The ictflas rriundi 
is a rare but curious variety of the opal. It 
is opake, and generally of a yellowifli color; 
but by being immerfed during fome hours 
in water, becomes tranfparcnt, and acquires 
a bright yellow^, or even a luminous flame- 
color. 

(x) Onyx is an agate, generally opake, 
or but (lightly transparent, conhfting of 
differently colored veins, parallel to each 
other, fometimes in ftraight and fometimes 
in curve lines. See Agate. 

(j') Opium is almoft totally foluble in 
water or in fpirit of wine. It contains a 
refm, a gum, a minute portion of faline 
acidulous matter, water, and earth. On 
what its peculiar properties depend we do 
not well know. When opium is diffolved 
in water, a fat, frothy, refinous fubftance 
rifes to the furface, which is fo ftrong and 
a<ftive, that a few grains of it are fufficient 
to kill a dog who could bear a whole dram 
of opium. From a pound of opium two or 
three drams only of this fubftance niay be 
collecicd; but the opium contains more of it, 
which remains combined with the reft of 
the juice. The narcctic matter of the opium 
appears to be diffufed through all its fub- 
fiance, but more efpecially to feitde in the 
flue volatile parts; which parts are capable' 
highly concentrated by aru Ncit^ 
man (from whom the above is extracted}, 
fays, that he knov/s a preparation of opium 
by which a whole chamber full of lucn may 


be prefcntly ftupefietl, deprived of their fenfers, 
and even of their lives, without fwallowing 
a fingle grain. He thinks that it operates 
nearly in the fame manner the vapor of 
burning charcoal, or as the exhalations of 
fermenting liquors. The fame author pro- 
pofes to render opium more mild and inno- 
cent, by diffolving it in water and ferment- 
ing the folution. Dr. Lewis obftrvcs, that 
diftiiniftiing the dofe of opium is a more 
certain method of dimihiihing its effe£bs. He 
alfo fays, that alkaline falts ditniniih the 
foportfic power of opium, and that acids 
almoft totally deftroy it. 

(z) Opoponax a gum-reftn, of an 
ounce of which two drams and two ferupics 
arc foluble by fpirit of wine, and three 
drams two fcruplcs arc foluble by water. 
Both water and fpirit, by diftillation with 
opoponax, acquire its flavor; but no oil is 
thereby fepaiated. 

(a) Orange. The flowers of orange 
trees afford, by diftiUation, a very fragrant 
effential oil. From the rind of the fruit ait 
cffential oil may be obtained by expref- 
fion. The juice of the fruit contains an 
effential acid fait, mixed with much muci- 
lage. This fait may be obtained in cryftals, 
by diluting the juice, clarifying it with 
whites of eggs, and evaporation. The juice, 
not depurated from its^ ^ucilage, is apt to 
became mouldy; but by the above-men- 
tioned method of deputation, a faline ex- 
traA. may be^ made, capable of being pre- 
ferved, and poffeifed of the fame medicinat 
qualities as the juice, which is laid to be 
very powerful in the feurv/t . 

Metals 
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Metals conibined with thefe fubftancesare called metals mincralifed by fulpbur, or 
by arfenicy or by fulpbur and arfenic\ and thefe matters are called mineralijing 
fubflances. 

Befides the fulphur and arfcnic with which metals are ftriftly combined in 
the mineral date, they are alfo pretty intimately combined witli earthy fub- 
ftances', of different natures, and more or iefs divided, A part of this earth is 
difpoied to metallifation, and is convertible into a metal by combination with 
phlogifton. It is called metallic eartby and probably proceeds from a portion of 
metal which has been decompofed, and deftrqyed in its ore by different caufes, 
which we fhall mention afterwards. Perhaps alfo this earth may be only a 
fimple earth naturally difpofed to metallifation, or the firft beginning of a metal 
which nature has not yet brought completely to a metallic Hate. 

We are to obferve upon the fubjeft of this metallic earth, that it is found not 
only amongft mineralifed metals, but that it appears dilFufed, although in very 
fmall quantity, in large malTes of ordinary earth which is found every where, 
fuch as fands, clays,' and mud. Mr. Cramer thinks that the experiments men- 
tioned by Beecher in his third Supplement to his PJsyfica Subterraneay by which 
he extraffs gold or iron from any fands or clays, are demonftrative upon this 
fubjeft. The other portion of earth which is intimately mixed with mineralifed 
metals, cannot be reouced into metals, and is therefore called unmet allic earth. 
This is an ordinary earth. 

1 hefe different matters united together form maffes which are compafV, 
heavy, brittle, and frequently poflefled of much metallic luftre. Thefe fub- 
ftances are properly called cresy or the matter of mines. 

'I'hefe ores arc found in earths and ffones of different kinds, as fands, flints, 
cryftals, flates, indurated clays, according to the ground in which they arc 
contained. But two kinds of ftoncs in particular feem to accompany ores, and 
have therefore been eonfidered by feveral mineralogifts as matrixes, in which 
metals are formed. One of thefe ftones is a kind of cryffal, generally white, 
milky, and femi-opake, ftriking fire with fteel, and of the clafs of vitrifiable 
earths. It is called quartz. See Quartz. 

The other ifone is Icfs hard, which does not ftrike fire with fteel, and is 
fometitnes milky like quartz j fometimes tranfparent and diverfely colored, 
confifting of rhbmboidal cryftals, which are compofed of plates and faces. This 
ftone becomes more foft and friable by being expofed to fire. It is called /par. 
Spar is more like to gypfeoas ftones than to any other, but it differs frt>m gypleous 
ftones in pofleffing a much greater denfity. Some fpars are fb heavy, that they 
exceed in this rcfpedl all other ftones. See Spar. 

Thefe earthy and ftoney fubflances ought to be well diftinguiflied from the 
eaith intimately mixed with the ore, as is mentioned above *, this latter earth 
conftituting part of the ore, whereas the others are only accidental, and exter- 
nally adheyfent. They form the matrix of the ore. 

Mines ^nerally the form < oi veins, or of congealed currents, which 
have different dice^Hons, and which are diftributed in branches. The mines 
take 4|f«$ifent appellations acc«>rding to the din'ilion of their veins. 

The deep mines are thofe li^hich deicend from the lurface of the earth, cither 
verticaliyf or more or Iefs obliquely towards its center. 

Thofc 
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1 hole which are extended horizontally are c^\t6: diluted tnines^ becaufe they 
frequently are confiderably broad. 

eonie mines compofe mafles more or Icfi extenlive, and almoH; equally long^ 
broad, and thick. Thcfc latter are called »»»«. 

Some authors liave laid that the veins of mines are always direfled from eaft 
to well, from north to fouth, or in the intermediate directions, according to 
the nature of the meuls. But this opinion is not well fupported fa^ts j 
for we arc certain that veins of every metal ran in evety dire^on. The direCtioa 
of mines is determined by their delcent, like that or fivers, and by help of a 
mariner’s compafs. 

From feveral figns we may Itnow that % field or a mountain contains a mine, , 
particularly when the mine is near the lurface of the earth. For, from grounds 
filled with minerals, fulphureous and metallic vapors rife, which are fometime* 
fo confiderable as to affed the fenies, but which moft frequently only fhew themr 
felves by the eflFccls which they produce on plants, which they render weakly^ 
and difcolo**ed. Frequently even, mineralogitts fay, thefe,places are entirely 
barren, and no vegetables 'grow there, alrhough the ground feems to be of a 
good quality, and fit tor veget^on. , 

Tlie foorces of mineral waters •, the nature of the llodnes upon the ground 
being that of quartz or ipar | bits ef minerals lying on the ground ; are fo 
many proofs of the prefence of mines. 

But we moft not altogether dqiend <m ihcfe figns j fornotwithftanding them, 
we often find no mines, or vcfjr poor ones, when we dig the ground. 

The digging of the ground is then the only certain method of determining 
the cxiftcnce of a mint, and of what kind it is; for the wand -of divination^ by 
which many pretend that mines and their quality may be difeovered, is a 
chimera, which owes its reputation to credulity and i^m'aoce. 

Metallic minerals are divided into two claftes. The firft includes all thoie, 
in which the quantity of metal exceeds tlie quantity of fulphur, arlenic, and 
unmctallic earth} or from whkb metal may be advantageoufty cxtraftetL 
T hefe minerals arc particularly called vrw. 

In thefecood dais are pkiced all minerals wbicb contaun more fulphur, arftbic, 
and unmetallic earth than metal } and tbefe in general are called fyrites. 

Pyrites and ores are of the fame nature, and are often both found in the 
fame places. But as the proportion of the principles of theie compounds k 
di&rcnt, their properties alfo differ. We fhall explain ^ properties of pyrites 
under the article pyrites^ and the properties of ores in this preftnt article. 

Ores may be confidered in two ways *, firft, as contuniug u&ful and valuable 
fubftances, and they then reedve their name from the mqft valuable metal which 
is obcained from them. Thus, for inftance, as filver is m^ich more valuable 
than lead, a minerai, a quintal df which contains a mark s& fflver, and fixty 
pounds of lead, or more, i% called an ere of Jilver^ becauie the. mark of Giver 
IS more valuable [than the fk> pouiiils ef lead. This nknner of dcsmminataig 
ores is chiefly afed.. by the miners. 

In the fecond place, we may chiefly mtend 'to the mtitd f he 
of which is cont^cd in a tnineral, vdtbout attetfdiiiig to itii vi^, 
its name to the ore. In this «uuiaer« the ore juft now metM^oed 

calied 



of 1104, jad Jpt fr/ sf^w to 

l)<5, ,?0 call fpch an joj^ an ore of Ufid opHtofMy^ H *» 
don€* 


J^lr. Cramer, a pn^oun^ and j\)di!i;touscbemi^ wjio haapar^iqularly a^nde^ 
tt> this fMbjea, third^s ip c^ 

wlvdi J^ contaiM m .^IHapwtjr, j^nd to call It the tn^i^ i^j ,91 |hc 
other. metals .it nw.<^9do» method , of diiU9g3||yiimg ^ore^ Js 

one of ithe beft and inoft ^xadb iWe (lhall .no|r gjhre « Ifuoimaty ciefciiptioo m 
die principal kinds of ores of each mccallie fubftanm. X^)* 


■ (A) As :nieta]Iergy .is the moft Josp^gtanC 

part ofehemiftry, ,we hopetbatajiftA^ (ftke 
Mines, and a more, particular enurntr^ 
rodmtftrtt than is.contained^in the text, la* 
getber jvith a relation of.febe.nioft approve 
mediodb o( extra^tog oietaU ftom ores, .fpr 
the purpoTes of ejiy, or. of etmmeraoad ma- 
tatfaRwe, may be not unacceptable, in the 
prefent Note, we Iball treat of miiun, and . 
•f ores in general : Under the. artklcs in the 
text, which treat of the Ores of the/feyeral 
metals, we -lhall fuhjoin an enumeration of 
thofe which are there .omitted, and ,alfi> the 
methods of effaying the.fev.etal ores , to dif- 
cover the quantities and qualities of their 
contents : Laftly, under ^eartlde, S^£i,T- 
iNG Onus, we.fhaU mafcei (bme additions 
concerning die methods' of extraSiiog ^tala 
from large quantities of cues for die jpur* 
pofet. of commerce aod toanufadure. 

Coneertnng 0|lbs mid Minss. 

QR£S confifryi. Of metallic fuhfianoes 
eaknudi or^ ^.-Of fheie fiihftaoces oun- 
bined with ‘othifr mutters, nvith wlddi tbey 
arefidd to be.awtnwwl^. 

Calcined metallic fubftfoces, or ^ifam 
am, ate metadlieXUbftaopesikprivedafphloi. 
giftm, and in the ftate of a calx, or metadlic 
with. See <Cauc. Such arie ail ferrs^iketu 
osbm,. whichmee calxes of iron. 

i^mai^deres.axe, i, S^k, contaiping 
only one mct^e.fuhftittce^ . or,, s. 
fomip contaiiting twoor moKnntt^k fitb* 
ftances.’ . • ■ ' 

Of.tbe limple»«aad ..alfoof thocompopad 
orea]i.<>lbin’ itiiids may be d^inguiued. 

.. s; OaeS jCdnfiiiieig of fohftat|ce$ 

«te csIlMjgdliwyiSinn^ ioi* 

V-.'V',' Ppp 


a.XShrm €aRr<0:jps^,|ni;<#k fu^ftancijs. 
rninemlifed ihy , :lSuch 4 .the fuhiu 

jiMfttaln«>g.ir<«».?Wd «iem<:- „ ^ 

3. Oresc«ofiftii|5.0f |ncja}lic /fihftapcm 

mifi^^led /u^nfr jtm-b ^Such 

iSithe Kedflvtr-e^e,. epja 4 ;aifiipg|Mydr> arKai.ks 
and fuiphqr. . 

4. Ores confifting of metallic &bftapcw 
nnnecaitfnl fSiois nuit(fet. .fiuqn are the 
ssativewtrielsu Such alfojs prph^iy the car- 
nem jfihttr'UKre, ivhkh, .according Jto Mr* 
Cronuedt’s opinion, is a luna cornea, or 
hirer cpmhillM.,3Hi«dl marine acid, .00^‘s 
kind of i^es. Or native metallic falts, is p^> 
haps, the fi^htjkk ^herox, wmoh appears, 
fronttMr./Cadersoxperiitients, publil^ in 
^ejilepaiiiis of therRqyal At^emy for the 
yeat 1706, to he. copper oomblned with ma- 
rine jicid, a>.<> whii^lua been faid to . be 
found, .ifative. To thi* clafs alfo may be 
Ecfemd the fhm msosrofifed fy qn nUnfline 
fvifiamt, which Mr. Von Julii pretends to 
have difcDvered. 

vHenckel, and after him . Cramer, and ^e 
author of tbe^Didbionary of CbemUhry, pre* 
tend that > in mineralifw ores, beitdes the 
aboveTmeotiened iaetaUk and mineralifing 
Aibfiances. ^are alio contained a meullie 
and ah unmetalHc earth. But Wallemus 

earths can- 
not bedhevn, and dbat Atlfihur is incapable 
of dlSblving oometa^c earths, and even the 
calxes of lall metalltc.fuhftances, excepting 
thofe of lead, . btiinutb,. and nickel. 

H|ying>thu$ dehhcd.aed.diftttigaiihed the 
fevend genexal clafles of cues, .we proceed to 
Ibew hsw.they are lodged, and u^re they 
are found. 

Metah z^ . mete^ij^eurneidrXfami In va- 
rious {daces. I. are . resm^ 

siwfrrf .mbedsofnvers, lakpsand feat, and 
cHkflymt thO.ikxurwlnf friefe; Such are 

the 



vt * if 'y.'O' in takin| t^ie- woi^d b the ftnfe 

aBove-lhchtioned, no ores of gold exift: for as this m6tal <cahnot be aHayed 


the auriferous anji /crrufginpus fan^ls,, grains 
•f native mld^ ochres,^ and ! fra^njH^nts of 
ores waihcd frommines. ^ 

'{^th 7"hfcy. are found m wPtkrt 

Such airO the vitriojic waters contaiming iroii» 
copper, or zinc. / ■ ] /f.- 

III. They arc found «/s« tbi furfact af thi 
earth. Such are many ochres ; metalliferous 
ftones, fands, and elays; and lumps of oits. 
Mr. Gmelih fays, that in the northern ‘parts 
of Afia,,ores ai^ ahnoft always found upon 
or dear the furface of the ground. 

IV. They are found under the furf ate of the 
earth. When the quantity of tnefc col- 
lc<£led in one place is confiderable, it is caU 
led a mi/t#. 

Subterranean metals and ores are difFe* 
rcntly difpofed in diiFerent places^ 

I. Some iLft infixed injlcms anti earths^ form- 
ing w//«Z?r or^sri divetfely colored. 

su Some are equably and uni/ermly diffufid 
threugh the fuhjianct tf earths and Jtenes^ to 
which they give color, denfity, and other 
properties. Such are the greateft part of thofe 
earths, ftones^ fands, clays, cryfiais, flints, 
gems, and fluors, which are coloi^d. 

3. Some form^rdtfe Jn mountains. Such 
are the flates containing pyrites, copper^re, 
lead-ore, fiiver-ore, or blcnd^ ^ .Thcfc lie in 
the fame dire£tion as the ftfata of ftones be- 
twixt which they arc placed, but tl»y dif- 
fer from the ordinary ftrata in this ctreutn- 
fiance, that the thickr^fs of different parts of 
the fame metalliferous ftratum is often very 
various ; whereas the thicknefs of the ffoney 
ftrata is known to be generally very uni- 
form. 

4. Fragm^ts of ares are frequently found 
ACCUTTulcted in certain fubterranean cavities, 
in flilures of mountains, or interpofed be^ 
twixt rhe ftrata of the ‘earth. Thefe are 
}ooU\ i:nconne£ied, frequently involved m 
clay,^ and not secret^ 10 the contigMus 
rocks or ftrata immediatelyV nor by inter- 
vention of fpar or pf quartz^ as the ores 
found in veins are. Tin and iron mtnea 
are frequently of the kind beredeferibed. 

5. Large entire maSes of ores are^ fome- 
times found in the ftoney ftrata of ,q»euo taints 
Thefe are improperly called tumtdteted 
becaufe their length relatively to their breadth 
and depth, is not confiderable. 


^ 6. Some inftaneps are mentioned of entire 
cdhitfting Pf ore. Such h the 
moul^in l^berg in Smolatid } and fuch are 
thd mountains of Kerunavara and LuPfavarw 
in Lapland, the former of which is 1400 
perches long, and too perches broad. Thefe 
mountains conflft of iron-ore. 

9* Laftly, and chiefly, metals and ores 
are found m oblong trade, forming maffts 
called eeinr, which lie in . the ftoney ftrauv 
compofing mountains. 

The direction of veins greatly varies f 
fome being ftraight, and others curved. 
Their pomion alfo refpe^ing the horizon 
is very various ; fohie being perpendicular,- 
fome horizontal, and the reft bang of the 
intermediate degrees of declivit}^ 

The dimennons, the quality, and the 
quantity of contents, and many other circum- 
ftances of veins, are aifo very various. Miners* 
diftingutih the feveral kinds of veins by- 
names expreifive of their differences^. Thus* 
veins are faid to be deep 1 perfendimlar \ he-- 
ri%entalf or hangings of dilated \ Hch i peer y 
merningy neen^ evenings and night veins, by 
which their diredlion towards that point of 
compafs where the fun is at any of thefe 
divifions of the natural day, us fignifted- 
The ftratum of earth or ftonc Tying above 
a vein is ca|}^ ka re^: and the ftratum un- 
der the vein 1$ called its ^ 79 r. 

Some parts of veins afe conftderably thicker 
than others. Small veins freqaently branch, 
out from large veins, and ibmetimes thefe 
branches return into the trunk from which, 
they iffucA Thefe veins, from which many 
fmailer veins depart, have been pbferved to 
be generally rich.. 

f^ins are terminated I .1. By a 

gradual diminu.uoni as i( tHey had . been* 
comprefied, whUc yet /pftV oyffttpari^^ 
bent;, weight i of by fplittipg aiid ^ividing 
into;fevei:ai finidter Vans : or, au„ They are 
terminated abruptly, together with their 
proper ftrata, in wbichl they . Ue. .This 
abrupt tetmu^ribn, of y^ps anii ftrata. ia 
occafioned % their being efqfled by new 
ftrata runniog; tranfverftjy AktiQi^ 
of the forincr ^ or by 
through the ibmta which 
, ' ' ^ ' quMtlf 
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witharfenic^ oor with, fulphur, it is ncvcP', found direftly mmcralif^ by thefe 
fubftanccs, as the other metals arc/ la the fecond place» if it be jdaineraUred 


quently filled with alluvial matters, or with 
water, or arc empty. Thefe perpendicular 
^fllircs feem to have been occafioned by fotne 
f uptureorderangifcmeiit of the ftratum through 
which the vein pafles, fay which bncpaftofit 
has been raifed or deprcfled, orVemovfed afide 
from the other, probably by earthquake/ 
Where the vein is terminated aoruptly, it doc's 
not ceafe, but is only broken and disjoined ; 
and is often recovered by fearbhjng in the 
analogous parts of the oppofite fide of the 
deranged ftratun^ A ptincipal part of the 
art of miners confifts in difeovering the 
modes of thefe derangements from external 
marks, that they may knovv where to fearch 
for the disjoined vein. 

contents of veins are metaU and me- 
talliferous nlintrals, a«, the fcveral kmdi» of 
ores, pyrites, blends, guhrs, vitriols ^ the 
leveral kinds 6F fluors, fpaYs, Quartz, horn- 
blend, in which the ores arO gene, rally im- 
bedded, or imreloped, aiid to which there- 
fore the name, matrix of the of iiJ applied ; 
ibladites j cryftallltations of thefe metal- 
liferous and ftoncy fublhnces encruftihg the 
dinall cavities of the circumjacent rock > 
and laftly, water, which flows or "drops 
through crevices in that rode- ‘ " 

In a vein, ores arc found fometimes at- 
tached to the rock or flratum through 
which the vein runs, but more frequently 
to a matrU wfileh adheres to the roelf ^ and 
fomethnes both thefe kinds of adh^fioh occur 
in the fame vein' at'dlllbrent pUces. Fre- 
quently betwixt the matrix and thd rock is 
interpofed a ihincruft of ftond or of earth, 
called by authors the fimbria of the ore. 

The mrnrix or the floiie in virhich the orb 
lies inveloped is of various kinds in different 
veins. And Ibme kinds of done feem^ better 
adapted than others to giyd reception to 
any ote, or to the ores of particular mdfals. 
Tnus quartz, fpir, fluors, ahd^ hotnbIcnU 
ive reception to all pres and > but 
ates, chiefly to copper and filver, and never 
to tin i calcareous ai^ fparry matrix^ to 
leadv fdrer, and tki ; and mfta to iron* 
Frikar. lie In ftrtta of dlffiprent' feihda Of 
done ; bot mOrefteaUie^idy in fon^te of 
«llbnt thanf otheH^ s the fimplh 
«r uncoihjtiteii^ed Which tothpofe 


flrata, the following are metatliferbus ; caU 
car€omfton§s \ fiah JamLjhne (cos fiffilis arc^ 
ridfus (fp'atum pydma;^ 
chum five fdjitmahsj; fuaftz ; fbmedmei 
jajfier y \ and chiefly thkoL 

teous tit / and hornbUnd (lapii 

corneus Wairerh bolus induraui particulis 
. fquamofis' Cron fled tj- No veins have been 
foundln'gypfeous of in filiceous ftrata, altho* 
chenz and jf/te frequency contain mctaltic 
particles/ and fbme inftances have been ob- 
ferved of bto of fifvef and of tin in alahafier. 
Of compound fibncs, thofe arc fjiJ to be 
chiefly' metallffcrous which confifi; of par- 
ticles of hornblend. Veins have alfo bccu 
found In the red granite'; hni feldom, ?f 
cver^ in arfy other granite^ or fh ^orphytf 
Th genef af, vfelns? are ntdre fr^qnently round 
in mft, arid mkble flr^tst, than in thofe 
which arc. compact arid hard. 

A veihfijtrictimes pafles from one ftr^lum 
into the ihferior contiguous ftratum. Somc- 
times even the Veins of one ftratum do To 
correfpond with ihofe of an inferior ftratum, 
the contiguity of which ^ with the former is 
interrupted by ' a maft of different nutter 
through which the veins do not pafs, that 
they leem originally to have been continued 
from one ftratum to the other. Thus in tfie 
mines of Der^lhirc, where the veins lie in 
ftrata of Hmeftorie, the contiguity of which 
ftrata with cacH other is interrupted in feme 
places by a blue marie or cl^y, and Tn othei* 
places by a compound ftcSie cal toa^^done 
Vein/ bf one ftratutn frequently corre pond 
^ith'the veins of the inferior ftratum of lirrie- 
ftohe, bdt ate ncVbr continued through the 
interpofed clay or toadftone. But we muft 
pbfcrvc, that theft iiitcrjjoftd maffes, the 
blue marie, clay,^ dftd toadftone, have not 
the uniform tbicknefs obftrvable in regular 
ftrata, but are (efpbcially the toadftone). 
in ftme places a few Feet In depth, and in 
others fome hundreds of yards. The above 
difpofition feems to indicate, that thefe fe- 
veral ftrata of liriieftone have been originally 
contiguous ; that the veins now disjoined 
have becii once continued ; that thiffe ftrata 
of limeftone have been attferw^ards feparated 
by feme Violent carife/ prbbxbly by the fame 
Earthquakes which have in a fingular man- 

P p p a ncr 
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the^ icarcely even deferve tlie name of tn^roftr ores of gold. 


ner lhattewd fee ftrata of fets moiinteinous 
country , that the interftices thua formed 
between the feparated ftrata have been nlled 
up with fuch mattera w the waters could 
infinuatc, p.obaWy with fee 
nuted ruins ot fluttered ftrata } i j v.J. 
that thefe ihattered ftrata have confuted ot 
arEillaccous and of calcareous e^hs, as 
appears from the clayv from the mar e, 
which is a mixture of clay and cAcareous 
enrth t and from the toadftone, which con- 
fifts of particles of hornblend (whife Mr. 
Cronttedt jnftiy confiders as an indurated 
bole or clay) mixed wife parucles ofc^ca* 

reous earth. ... . -r 

To the above hiftorical feetch of mines 
we ftiall add fome conje&tiral iemarks con- 
cerning their fornuitim, • . . 

Thwe ores which are found water 

\l)i upon the furfacc of the earth (HI.) } m 
nifures of mountains and fubterranean cavi- 
ties, at cumulated, but not accreted to the 
cont guous rocks, (IV. 4.) feero from their 
locfe, uncoijncaed, broken appearance, to 

have been conveyed by alluvion. 

All martial ochres have probably been le- 
rarated from vitriolic ferruginous waters 
rll.) either fpontoneoufly or by eweareous 
earth ; and thefe wateis feem to hwe m- 
ouired their metallic contents by diffijlying 
jlhe vitriol which is j«roduccd by fee fponW- 
ncous decompofition of martial, pyritM. The 
ochres 01 copper, ®inc, and perhaps ot 
feveral other metals, have probably been pre- 
cipitated from vitriolic waters by fome fub- 

rtance, as cf lcareous earth, more difpoud to 

lombinc wife acids* and thefe vitriolic 
waters havenrobfely been rendered roetalli- 
feious,' by Solving the vitrit^Js produced 
by a ^omouftion of cupifous pyrites, and ot 
hlcni j for thefe mineri^s are not, as mar- 
ti.d pyritts is, fufccptilsle of dec^pofition, 
ipontaneou^y, or>y airand moifture. 

ThcnictaHifcfeusnpdulwand fpots (IV.1.) 

tern to have been in^e^ in ftones while 
thefe were yet rerh^s the 

ferous and lap ilcous pafecles were as otKe 
diflblvcd and fufpessded ill fee pirne aqiieoiH 
a»eaflruum>s coMfrtiM, 

.ccyftallized diHinaiy, as diffisrent falts do, 
wbin difiblved la fee lame fluid. 


The earfes and ftones uniformly colored 
by metals {IV\ 1.) were alfo probably in a 
foft ftate while they received thefe tinges. 
The opake-cblored ftones feem to have re- 
ceived their color from metallic calxes mixed 
and diftufed through the foft lapideous fub- 
flance* and the tranfparent-colored ftones 
have probably received their colors from vi- 
triolic falts, or from metallic particles dif- 
folved in the fame water which foftened or 
liquefied the ftony fobftance; which mrtallic 
falts and particles were fo much diflufed, 
feat they could not hedifiindlly cryftallixcd. 
That all ftones have been once liquid and 


ilijTolved in vyater, appears orobable not only 
from their regular cryftaliizcd forms, but 
alfo from the folubility of fome ftones, as of 
gypfeous and calcareous earths, in water j 
and from the vi^ater which we know is con- 
tained in the hardeft marbles, as well as in 
alabafters; to which water thefe ftones owe 
the cryftallixation of their particles. 

*Thc veins called (wnulatid^ (IV. 5.) and 
the entirely mctalUferous mountains (IV. 6. ) 
are believed by Wallerius to be analogous 
to the nodules (IV. i .). Thefe metalliferous 
fubftances feem to have been originally 
formed or concreted in the places where 
they are found. 

The metalliferous ftrau (IV. 3.) have pro- 
bably been infen uated betwqeii fee lapideous 
ftrata, after fee fepafetion Of thefe, from each 
other by fothe violent cauff * in the fame 
manner in vlihich we fuppofod that the clay 
and toadftone have l»en infinuated betwixt 
fee feveral ftrata of Jiineftone in Derbyfeire. 
The matters thus infinuated may have been 
cither fluid, wHiefl would afterwards ciyf- 
talliw, and form entire regular tnafles 5 or 
they may have, been fee nuns of fliattered* 
ftraw and vciot li^ougllt by . patera,. and tWHs 
depofited j in wbiqb fefe.feey wai appeac 
broken arid jriegulK. Thefe mctalliKrous 
ftrata, akhough fremien% coafouoded #ithi 
the hqriaonwf or dilaipd. vetfl^*.majr be dif- 
tinguilhed, a«wai^ to WalletSus, ftonx 
thSo by the foilovyin® propmsies 1. 1. Tdr^ 
are ^neiia%; feivier an^m^fe bip«io 
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Hence gold is found ekficr in ttt natur^ Klatc* of a certain degree of purity* 
pofieiled of ail its proper^cs, or engaged with fome other metals in ceftain 
minerals. 


of veins, from ivhlch they ptohahly ^ have 
ir-eceived their contents. 3. From 
of the thin encruftations called 
which, we ob&rved* are freqitehdy- intef- 
pofed betwixt the rock and the 6re of its 
matrix ; and from their want of the other 
properties of veins. 

But in w;w, properly fo tVe 

ftrongeft marks exift of ores haying been 
there concreted, and not depofited in theft 
prefent ftate. Their regular, unbroken ap- 
pearance, their accretion to the contiguous 
ro k, cither immediately or by intervention 
of a matrix, the regular appearance of this 
matrix inveloping the ore, the frequent 
Cryllallization of the ore and of the oth^ 
contents of the vein, indicate, that ores, as 
well a» the other folid contents, have been 
there concreted from a fluid to a folid flatc. 

IVloft authors believe, that veins, and the 
perpendicular clefts in the ftpny ftrata of 
mountains, called Piffures^ have httn pro- 
duced by the fame caufr; or rather, they 
Cor, Cider veins only as fiBuies filled with 
metailifcrous matters# Thev furthier believe^ 
that ftflUrcs nave been occafioned by the ex- 
fiv’cation of ftrata, while ihefc Were palling 
from a fluid to a fofid ftstte. Wallcrius 
ahinks, that fiflurcs have been formed from 
cxficcation, but that veins were channels 
made through the, ftrata, white yet foft and 
fluid, by wateri or by the more iBuid parts 
of tbe 'ftram p^friting and forcing a paffage 
through the nfote folfel parts. .He thinks, 
that thefe fluid ^pattS conveyed thkher their 
me tall I fer 611s and ftony contents, which 
were there coagiilated or concreted. He 
fopports his oprnion Iw dbferving, that all 
she veins of the fame nratum generally run 
farktli:! to each 0»i^er ; that they frequently 
lend in their donefe that the ihmc vein is 
btxmimH cohtra^wd and dilated • 

Shat vl^fns aK* freijiiarttly terminated by being 
divided into ihttHof VCihi * tliat veins 

vvides at bowoth than at top, 
always wideft at fop and 
ark 1 iif} which appear** 

inters, M ah^b>. riot have ^een pro* 

^ a hifferkut, and 


CfO^ by filjforesj, fhey Teem to have bad a 
later ' thin veins. Whether filTurea 
epuid haVeb^ pre^uCed by the very gradual 
exficcitfoit ' bf ' tni^ large mafles of Itrotigly 
coherent t of whether they have been 
produced by the ftime violent caufes, namely, 
eafth^uikas, by si^Tch the ftrata in which 
fiflures are generally found have been broken 
and demn^d; ahd by which metalliferous 
mountains ^hemfelves have been formed, or 
Iherr ftrUm iralfed above their original level j 
as fome authors haVe, With gtekt probability, 
Conjaffuted ; I do not pretend to detennine. 

Veins are feldool, if ever, found hut in 
mountains. The reafoo of which may not 
improbably be, that in metallifcMrOus moun- 
tains we have acceft tb the more ancient 
ftrata of the earth. Which In plains arc co- 
vered with fo many depofited, alluvial, and 
other later ftrata, that we can feldom, if 
ever, reach the forn^er. That thefe moun- 
tains confift of ftrata whtSh have been ori- 
ginally lower than the upper ftrata of adja- 
eent plains, appears from an obfervation 
which has been made, that the ftrata of 
mountainous countries dip with more or 
lefs declivity as they approach the plains, 
till they gradually fink under the fevcral 
ftrata of thole plains, and are ae lait im» 
merfed beyond the reach of miners, 'rbis 
leading fa6t in the natural hiftory of the 
earth has been obferved by a fagacivyus phi- 
lofopher, Atr. Miichetl^ in his Cfnji^ures 
c&narnikg EarAqmhsy fcfr. jPhibf, ^Iranf^ 
1760, 

That the inferior ftrata of the earth, con- 
tain large quantities of pyritou^, fulphu- 
reous, and metalJiforous matters, appears,, 
i. From the fubtCrranean fires in tlmi'c in- 
ferior ftrata, which produce volcanos, and 
probably earthquakes (as Mr. Mitchell in- 
gehibully conjedures). a* From the obfer- 
vation, that all kinds of mountaina are not 
equally metalliferous \ but that efpe-- 

cially, are only found in. thole mountains, 
which, being * compofed of very ancient 
flbrata,. are called winch form the 

Chains and eXtenfive rtdgei»oii the furf^ce of 
the earth, Which direS^ the courfe of the 
Waters, aild which, confift o£, certain ftrata,, 

tht' 



47? O R ^ 

The gold vvhxh U fpuad alone is called natht or virgh gold. This U 
,^ocrally incrufted, and fixed in different kinds of ftones, principally in flints 


the CbiCkncrs of each of which, its generic 
qualities, and its j)Oiition relatively to the 
other Arata, afe, in differem parts of the 
chain of mountains where that itratum is 
found, nearly uniform and alike, ,Aotwitil« 
ftanding that the ^numbers, and the incltna* 
tions of the ftrata compofing contiguous 
mountains., or even different parts of the 
fame mountain, are often veiy various j and 
therefore that veins arc feldom, if ever, 
found in mountains called by authors 
diluvial and Untporary,y which are iingle, or 
detached, nvbich confiff^not of .ffrata uni- 
formly difpofed, but of alluvial maffes, in 
which fragments of ores may be foncictimes, 
tut veins never, found. Neverthclefs, fingle, 
and fcemingly detached, mountains in fmall 
jflands have fometiraes been found to be 
metalliferous. But we mult obferve, that 
thefc mountains confill of uniform ftrata ; 
that illands thcmfeivcs, cfpecialjy fmaJI 
iffands, may be confidered as eminent parts 
of fubmarine ranges of mountains^ and that 
the mountains of fuch illands may be con- 
fidcred as apices or tops only of inferior 
mountains. 

Thofe mountains are faid to be moft 
metalliferous v^hich have a gentle afeent, a 
moderate height, and a broad bafis, the 
Itrata of which arc nearly horizontal, and 
not much broken and disjoined. In thefe 
mountains, at Jeaft, the veins are lels inter- 
rupted, more extended, and confequently 
more valuble to miners than the veins in 
lofty, craggy, irregular, and {battered Jiioun- 
tains. 

Authors difpute concerning the time in 
which ores h; ' ” been ibrmed, ibine refej ring 
it to the creation of the world, or to the 
firft rubftqucnt ages; and others believing, 
that tbev have been gradually from all times^ 
and art. now daily, forntedL From the ac- 
cretion of ores and of their matrices to their 
proper rocks, and from the infertion of me- 
t illifcrous nodules and ftri® in \he hardell 
Hones, we are inclined to believe, that th0 
matter of thefc veins and nodules are coeval 
with the rocks and ftoncs in which they are 
invelopcd. Neverthclefs, we cannot oobbt 
th;«t fmall quantities, at Ibaft, of ores uxe 
Hill daily formed in veins, fiffures, and other 
fubterranean caHties. Several attefted 


inflances conffrming thjs opinion are adduced 
authors i^ronlMt- mentions an incruf^ 
tatlon bf ^Ivernore that was found adhering 
to a thin coat of lamp-black, or of foot, 
with which the fmokc of a torch had ibiled 
Ol rock in amine at Koninglbergia Norway ; 
and that this incruftation pf nlver-ore had 
keen formed by a metalliferous water palling 
over the rock. Lehman affirms, that he 
poITefles feme filvcr^ore attached to the ftep 
of a ladder, found in a mine in Hartz, which 
had been abandoned two hundred years ago 5 
and tbatfeveral fteps of ladders fimilarly en- 
cruded had been found. Many other in* 
ftances arc mentioned by authors, of galena, 
pyrices, filver-orcs, and other metalliferous 
fubilanccs, having been found adhering to 
wood, to foflil-coal, to ftahiliticat eiicruf* 
tations, to oyftcr-fhclb-, and other recent 
fubfianccs. From thefc, and from {Imilar 
Inifances which 1 have feca, I am induced 
to believe, that not only ochres and frag- 
ments of ores may, with other alluvial mat- 
ters, be now daily depofited, but alfo that 
final 1 quantities of mineraliied ores are re* 
cently formed ; although many hiffories 
mentioned by Bechcr,, Barba, Hencke], and 
other authors, of the entire renovation of 
exhaufted veins, and* efpecisdly thofe of the 
growth and vegetation of metals and of ores, 
appearto be at leaft doubtful. 

V arious opinions have been publifhed con- 
cerning the formation of mineraliied oresJ 
According ^ foihe, thefc ores were fornicj 
by congelation of the fluid niafles .found in 
mines, called Gtihri, Guhr. Other 

authors believe^ th^t ores have been formed 
by the condenfation of certain mineral, me- 
tallic, fulphureous, and arfenicid vapors* 
with which they fup{M>fe that mines abound.^ 
Some have eveb affirmed, that they {have feen 
this vapor cpadenfcj and 'beicome m/ja few 
days changed iritp gpld* pilfer » and pthcr 
metallic mi^tters; but e^ifteiqce of fuch 

vapors is not afeer^^ed ; for the noxipu^ 
vapors commonly iuppaffd^ to bo fulphd- 
reous, arfenicali and met^ike, .lire nothing 
but the pcrmmcntly elaftic vapors^ ddlqi 
fiammahU and minj^m^kk mu 

'Whefiber the compbnentriwhl. of orea 
havehe^h once/educed Pf 

* . ana 
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ahd ’qairt2. Mr. Chitner fiys* <!iat the' yellow briUiant fpots of the blue ftonr, 
callea lazuli^ are riative but oicfe are very fmall. (c) 

' Gold is alfo found in fat atid nnuddy earths } and Mr. Cramer affirma*' that 
fcarcely any fand can be found. Which does hot contain gold} but he acknow- 
ledges, at the fame time, t^tat' thO Quantity is too fmall to compenlate for the 
expcnce of" obtaining it. ^ I 

' Laftlyi the largeft quantky of native gold is to be found in the fands of fbme 
rivers. • It is chiefly colle6i:<m in hollows at the bottom of thefe rivers, and at 
their feveral bendings. The gold is collefted in thefe places by a natural 
operation, fimilar to that of Wdfliing of ores, 

A confiderable quantity of gold is in the fahd of feveral rivers in France-, fo 
that perfons who, collet it find cnoiygh to compenlate their trouble. Mr. 
Reaumur, in a Memoir that he gave in the year 1718 c^cernlng- the Rivers 
of France which contain gold, enumerates ten of thegi^'hameiy, the Rhine, 
the Rhone,, the Doua, the Ceze, and the Garden, the Arri^, the Garonne, 
two ftveams which flow into the Arriege, called Ferriet and Benagues i lalUy, 
the Salat, tiie fource of which- is in the Pyrenean mountains. 

The Ceze is the river which furnilhes the largefe quantity of gold at certain 
times!. Mr. Reaumur, qbfetves, that its panicles are larger than thofe of the 
Rhine and of the Rhone, and fays, that in feme days a peafant will find gold 
to the value of a piftole, and in others will fcarcely find any. 

and In that ftate have been united ; or whe- diflulved in an aqueous menfiruum, by eva* 
ther there parts were conveyed to veins al- poration of which they have been afterwards 
ready combined, but in a fluid Hate } or by concreted and cryftaiiized. An inftance of 
what natural procefs they have been brought the formation of filver-ore from a metalli- 
together and united, , we have not. fuflicient feroua water has already been quoted from a 
data to invelfigate and determine. Memoir in the Swed. A£l. by Mr. Cronllcdt. 

We can indeed by nhalyfis difeover what The liquors called guhrs^ found in mines, 
thefe component parts of ores arc ; and we are known to contain frequently, beiidcs 
can even imitate many ores by fuiin|' together metallic matters, alfo calcareous and gyp - 
thofe parts : but, from the regularity of the feous particles. By intervention of thcle 
forms' and ftrudHtirSs of ot-es, the union of earthy matters, may not alfo fulpbur be 
their component parts niufl: have been ac^ diflblved in water, and (bus a hepar, the 
compHibed by a more gradual procefs } and, moft powerful folvent of metallic fubllauccs, 
although it be difficulc to explain bow oi-es be formc^ } If we fuppofe fuch a hepai 
could M diilblved in a watery menflruuin, impregnated with metallic particles to be 
and afterwards cryftallined, fo as to fonxi collected in a fubterrancan cavity, where 
the regular ma^s , 'Which they now confti- the water might be exceedingly flowlyei a- 
•tute} yet wheii we confi^r how many (blu- . porated, till, no more remained than was- 
-tions and dcroiftpOfittOnS are effedbed by the I'ufficient for the cryHaiUzattoR of the folid 
very iloW tnld graduliVa>pejratibnS of{ nature, matters, might not thefe matters then fepa.. 
which cannot be ef&£lbed by thofc^oflfdrt, the irate and cryttallixe diflimSlly.} the earthy fub- 
conje'^re (if, in a fuMca pl^te, and ftances firit concreting,, and.forming fpars, 
coneainihg - which . fai^s fluors^ and other matrixes, wMch would 

have^en difcOVcifed,^ iiidr ia the^fe.of man adhere totheiblid rock, while the fulphu- 

obib^ib^ a reous, arfenloa}, and metallic fubliances 
CXperinmlMt^'tbnj^ be- admitted) ihoiild afterwards concrete mgrtber,. and 

coinpofe ores which, would adh-re to the 
' all ^tber( itlifictal. hi^alHsied tnqtmrihf as ' matiixes preyioufly formed t 
fyax$f. mfea -bnee . ' ('«)' Concerning thefe, /u 'Lai>is::Lazo.(^. - 


the 
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The iidtwe jgoU fooed la wr idifewheffis ^kwot pc^&y faxj^ pg 
•of twenty-four Gratis. It -ilw^ ooiMauM rfi «ectMin quantity of aUay, which u 
genendfy Slver. T^e^ield of ovrawem* occyording to Mr. Reautnur^ ci^t^s, 
««s}fbiund;to Jar fmm eigiween <to tweaty-Mo ikaracs* tha(.of the Ceze heu^ 
she toweft, tuid that lofteheAsriett-lietngilheM^ (4)> 

DXI. O R E S P L A T I N A. Platina it vegr eare, and has hcen 
Initlasely xlHccMKred. .As* like a^kh it be with .hilphor or oath 

atienk, probabljr sno ons .prcf^tsfy fb oaUed exifb of thu metal. Accocdiqgi^, 


Id) Ores of Gold. Although goM 
OEonot he diredly-diSblveJ'by fulj^or, yat 
it probablymay be .minetalKea by the ioter- 
ventioo of otner metallic .matters. Thus* 
although no proper ore of gold exifts* yet it 
as found in fiweral mineral ‘fubftances* tn 
•which it is always accompanied* os -Cramer 
affirnu, with a .much larger -aoaottky 'of 
filrer; to which latter m^ that author 
attributes its-mineralifed-ftate. Theminerals 
containing gold are blend* cuptetw and 
arfenical , pyrites* ore of antimony* cinnabar* 
vihite ore of arlenic* vitreous and other 
ftlver ores, and the lead-ore called galena. ^ 

Gold is more frequently imbedded in 
quartz than in any other matrix, but it is 
alfo found in limeilone and in bornbleitd. 
Gold mines are in general very precarious* 
os they do not -form regular veins* nor is 
the sold uniformly didributed through a 
matrix. 

Becher and Cramer think^ that no fand 
is entirely free from gold. The yellow* 
red* black, and violet-colored ferruginous, 
are faid to contain moft ^Id. Mr. Hellot 
rciates, that in eleven cflays of one kind 
of fand* from a quintal, or qaiboo 
grains, we.e obtained each time from 848 
to 844 grains erf noWc metal, exclufive of 
the gold which remained in the fcoriaj and 
that of the metal thus obtained two thirds 
were.gok), and the remaining third was 
filver. He Ays, that parcels or fand taken 
up at vc’y final! diftanees from each other 
contaii-icd veiY unequal proportions oCgcdd. 

'I'hc goid^nd in rands.is.^erali^.dei8 
pure than dut which is imbedoM iiisa'iob'd 
.niatrix. Reaumur fays, thatn {ddee of g<Al* 
weighing 448 ounces, was^mdwn Co •dhe 
Royal Academy at Paris, which .was iifVfd 
upon eflay to have difieient -iineneA .mdtf- 
ferent parts of the tnafs. 

Ores and earths eenUnning geU mt^ht: 
by the methods direfied for the caitra^n 


of g;oid from large quantities of tbefe auri- 
ferous matters (jfi# omeltimg .^Oaes) : 
jot they miay in generll he efiayed by beiqg 
fufed in a cupel or teft, placed under the 
mume of an enky-fumace, or in a crucible 
placed in an air-fiirtnee, with eight or ten 
times their quantity of lead, if diey be 
fiifible i and witb-n lasger quayitiity pf lead* 
if they be dilBeult^ -fufibie} end Iw fbori- 
fying ^ earthy mattem* -while the lead be- 
comes imprwniaed with the nol^ metals. 
Thefe pperatuMis are .entitely fimllar to thofe 
employra for the feparation of filver from 
its ores In' precipitation with .lead | a detail 
ef which fie futitnned under the article Orbs »f 
Silver, >» n I. III. IV. V. 

VI j. Thefe metals are afterwards to be fe- 
parated from the lead by cupellation, in the 
manner diiwfied .in the articles, Essays 
the VAtvt Silver* end af Gold. The 

S old is then to be feparated from the-filver 
y the prooeifes dkferibed in die article 
Parting. 

The;quantity of lead to be added to die. 
ore in this elTay muft be.fuch as tenders the 
feoriaivery tbip* that the whole gold may be 
imbibed by the lead. .Some -iron-ores con- 
taining. gem cannot be.: reduced into a feoriq 
fuAciently thin with fiicteen times their 
quantity of lead* unlefe the heat be* at the 
feme tme* confiderably encreafid. When 
the ore is exeeeidyingly refnu^ory* the fcorifi- 
cation ought ;to he .promefed hjr adding to k 
four times its quaniti^' of twice ita 

qitaadiy of nitee* jwid diik 
of. IkiHi^ge. pMt in .a 

S )d >«ifey^ciitt||de,saik ;«wKit«d with fea- 

^hearth, ead ei^pcifed ;gt^ 
the fewia-^haa nsquind feilBfjied 4>fid%f^md 
the lead'hasi iitdnbed .the j^|e .swtal, 
.,&a.4ik>ewA*d' 

,*fcr iStrdA 

id 
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in the. only mines of platina which we kiu>vr» nan^ly* the gol4 minM qf San- 
cafe near Carthagena, tlie piatina is f<»ia 4 ntative like the gold> and in iu me- 
tallic ftatc. 

DXIL ORES ef S I L V E 1^. Next .to gol4» filvcr is the metal moft 
• iVcquently found in its metallic ftate« that is, not mineralifed by fulphur ot by 
nrlenic* This Hlver, called ai(Q Hativf or •oirgin^ generally affeAs ibme regular 
form, and confilU of Blaments or vegetations of various tigures. Native ulver, 
like gold, is incrufted, or adherent to feveral kinds of ftones. It is generally 
allayed with fome gold : but filver, like .all the ocher metals, is much more 
frequently found mineralifed by fulphur and by arfenic. ( e) 

I'hree principal proper ores of filver are known, which arc very rich, but 
vere rare. Thelc aie j 

I. "fh.o’uitrtousfilvarort. This ore has no determinate figure, and ha? 
nearly the color, foftnefii, and fufibility of lead. It is very heavy, and con- 
tains three quarters of its weight of pure filver. In thU ere the filver is mine- 
ralifed by fulphur alqne. Fome expert artifts imitate it very well by com- 
bining fulphur with filver by fufion in a crucible, (f) 

%, The horny or corneous filver ore. This ore is" Tq called from its color and 
femitranfparency, by which it refembfes horn or colophony. This ore, being 
Suddenly heated, crackles, as ailmoft all ores do, and melts with a gentle heat. 
Two-thirds of it are filver, which is mineralifed by fulphur and arfenic. This 
ore is very rare. Wallcrius fays, after Woodward, that it is found at Jehaun^ 
Ceorgen-StacU in Sauot^, (g) 

3 . Rsd filver ore, called allb Rofidare. Its color is more or lefs red j it is 
fometimes cryftallized, very heavy, and is fufible like the above-mentioned 
ores. In this ore the filver is mineralifed by arfenic and by fulphur, but 
chiefly by the former. It aifo contains a little iron, and furniflies two-thirds 
of its weight of filver. Its red color may proceed either from the iron it con- 
tains, or from the mixture of arfenic and fulphur, or, laftly, from the particular 
manner in which the arfenic is united with the filver, an example of which we 

fays, a fulphureous and blue flame, and, ac- 
cording to Cramer, aifo a very fmall quantity 
of an arfcnica) fume, Wallcrius fays, that 
it contains twp-thirds of filver, with a con- 
fiderable quantity of fulphur and a fmall 
quantity of arfenic. Lehman thinks, that it is 
ulver united with a little arfenic. But Mr. 
Cronfledt fays, that it is a luna ( 6rne,i, or 
itlver combined with marine acid j and that 
it is incapable of being decompofed but by 
fubflances which can unite with that acid. 
This latter opinion feems to be the tnofl: 
probabje, as the ore, according to its def- 
cription, is fimiLr to luna cornea, and as it 
cannot imitated by any mixture of fulphur 
and of arfenic with ulver. jl'h^ Nue flame, 
and the fmeli flightly arfenical, which are 
emitted from heated corneous ore, are aifo 
bbfervable from every combination of marine 
acid with a fubftance containing phlogiflon. 
Q, q q have 


(e) Ores ^Silver. Native JUvtr is 
found ' in form ’of plates, of fibres, or of 
grains, or cryihdiized. It lies generally in 
quartz, 'flint, -fpar, flats, cobalt, and • in 
filvcr-ores. It is foQietimes enveloped in a 
thin flony cruft. . 

{f) The vitreous ore, according to Cron- 
ftedt, is cither in form of plates or of fibres, 
or is ctyftalli;sed, mr has mo. determinate 
figure. . It may be instated 4 )y aiding about 
five parts o>f fiiiphur to one part Of mdtod 
filver } in which operation moft of 'lbe ful- 
pbur ta qoufiinied’ : or it may be iitikated by 
escpofipg.a. phue of .filver (ed-het to the 

burning fisl'i^itr. 

(l-) ClMyiMbr are fiait >^ribwa coltwj^ 
pearly^ : yefiow^ll^eep^) .^ireiddifii. 

k is fWaa < ii| d j ii^ '.fem It is fbihs- 

what .fiHi tfie /fiaow of a 

qandfe* Whan .^ateds. it cmits> as W allerius 
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have in tKB '■ red precipitate of filver made by the neutral arfenical fall. Ste 

Arsenic and Salt (Neutral Arsenical). (&) 

Befides thefe, many other minerals are called filver ores, but which are only 
improper ores of filver as they contain a larger quantity of fome other metal (/), 


(h) Redftlver on is cither plated or (bKd, 
cr cryftallized, and frequently fcmitranfpa- 
lent. Its color is various, from a dark 
grey to a deep red, according to the pro- 
portions of the two mineraliflng fubftances. 
Ic crackles and breaks in the fire, exhales an 
arfenical fume, and is readily fufed. It is 
found generally in quartz, fp^r, cryflal, 
hornblend. 

(/} Befides the three filvcr-orcs above 
deferibed, the following ores contain filver 
mixed with ether metals. 

1. Gny Jilvdr ore. This contains copper 
and filver mineralifed by arfeh'ic and ful- 
phur, and generally more of the former than 
of the latter metal j but as it is valued chiefly 
for the filver, it has been generally enume- 
rated amongfi filver ores. 

2. lyhite JUver ore is an arfenical pyrites 
containing filver. 

3. Black Jiher on contains fulphur, 
arfenic, copper, iron, fometimes lead, and 
about a fourth part of filver, according to 
Waller JUS. 

4. Plumofe Jihar ore is white or black, 
firiated like plume-alum, or like ore of an- 
timony. It is filver mineralifed by fulphur, 
arienic, and antimony. 

5. Pech hknd. In this blend filver, gold, 
and zinc, are mineralifed by fulphur, pro- 
bably by intervention of iron, by which the 
gold and zinc are rendered capable of uniting 
with the fulphur. 

6. Silver is frequently found in galena j 
and fometimc' in tnarital pyrites ; in the red 
ore of arfenic ; in various ores of copper^ iead^ 

ircHy and efpccially co 6 alt I in Mends ; in 
yellow or red earths ; in black and blue hafaltes \ 
and a ho in Jirata of fonos^ which do not 
appear externally to contain any mineral 
fubftancc. 

7. Liquid Jiher ore^ est gubr of* fihery is a 
grey or whitifh liquid ixiai^ which contains, 
as Wallcrius fays, either native filver,' or 
fome fluid fubftancc capable of producing it. 
Mr. Cronftedt mentmtis, in the Swratih 
Memoirs, a water flowing through amine 
in Norway containing filver. Another in- 
ftance is alfo mentioned of a filver guhr, in 
the Adt. Erud. Upfal. 1720. 

8. Mr. Von Jufii pretends, that he has 


found filver mineralifed by an alkaline fuh* 
Jlance ; but he has not fpoken fufHciently dif* 
tintSlly concerning it, to know whether he 
means a faline or earthy alkaline matter. 
Henkel alfo pretends, that by treating cal- 
careous earth or certain clays with pyrites, 
filver may be obtained. 

Ores of Jiher may be effayed \fee the article 
Essay of O&zs] by the fame methods 
which are employed for the extradfion of 
that metal from large quantities of ores ; 
which methods are different, and fuited ta 
the different qualities of the feveral ores. 
See Smelting of Ores. Or^ in general, 
ores and earths contifining filver may be 
effayed by the following Proceflis, which are 
copied ffom Dr. Mortimer's EngliOi edition 
of CramePs Art of EJptying Metals^ Part IL 
Procefs I. 

PROCESS L 

To precipitate Silver hy meant of Lead from 
fufibli Ores. 

POUND the ore in a very clean ironw 
mortar into fine, powder : of this weigh 
one dociinaftical centner or quintal, and 
eight of the like centners of granulated 
lc.id. 

I'hen^ have at hand the docimafficai 
teft (fie Plate I.), which muft not as 
yet have ferved to any op^ation : pour 
into It about half of the granulated lead,, 
and fpread rt with your finger through 
the cavity of it. 

‘‘ Put upon this lead the pounded ore j. 
and then cover it quite with the re- 
mainder of the grantintted 
♦‘Put the 'thus loaded under the 
mufflb of ih ' eiTa^fbfnace; and in the 
hinder pait of it ; th^ make your fire, and 
encreaie it ^aduall^. If you look thro* 
the holes dr ci^Cr of the* Biders, you will 
foon fee that the fbudde^ ore wilt be 
raiftd out of the tdeited^lebil^ and IWim 
Upon ft. A little , it will grow 
claihmy,' ivfeh, tbrdwn towards 

the border of the then^h^fuMtec of 
the lead will appeal^ ih the of the 

teft like a bright dtfe, aiiid yoUHvill fee it 
fmoak and boil : ib foon as you fee this^ 

« it 
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$uch are the blue Jthoer-ore^ which is only a lead-ore containing much filvcr, 
and the grey Jilver-orcy which is a copper-ore containing lllv'er. 


** it will be proper to diminifli the fire a examine whether they have the charaftcr- 
fmall matter for a quarter of an hour ; fo iftics of a. perfedl fcorification ; if they 
as that the boiling of the lead may almoft ‘‘ have, you may thencj conclude, that the 
ceafe^ Then again, encreafe th^e fire to filver has been precipitated out of the ore 
fuch a degree, that air m^y turn into a “turned to fcorias, and received by the 
** thin fluid, and the lead may be fecii, as lead,^ 

before^ fmoaking and boiling with great When the fcorification lafts longer than 

violence. The furfacc of it will then we mentioned, the lead at lafi: turns to 
«« diminifii by degrees, and be covered over “ fcorias or litharge, and the fllvcr remains 
with a tnafs of fcorias. Finally, have at “ at the bottom of the vefiH ; but the fire 
hand an iron hook ready heated, where- ‘ inuft be moderately fupplied, and the 

with the whole mafs muftbe Airred, efpe- ^ veAels be extremely good, to produce this 

cially towards the b.>rdcr j that in cafe ‘ effed; for th y feldomicAA to the Arength 

“ any fmall parcels of the ore not yet dif- ‘ of the fcorias long enough ; fo that the 
“ folvcd Qiould be adherent there, they may * Nvholc fcorification may be brought to an 

“ be brought down, taking great care not “ end ; which has afterwards this inconve- 

“ to Air any the leaft thing out of the teA. niency, that the filver is difiipateJ by 
“ Now, if what is adherent to the hook “ grains in the fmall hollows of the corroded 
** during the ftirring, when you raife it ore, and can hardly be well colle£feJ 
“above the teA, melts quickly again,, and “again, when the ore has but little filver in 
** the extremity of the hook grown coid is it. Nay, there is Aill more time to he 
“ covered with a thin, fmooth, Alining cruA; ** confumed to obtain the perfcfl: deAru£lioj\ 
“ it isafignthat the fcorification is perfect ; “ of the lead, by means of the combined 

“ and it will be the more fo as the faid cruA adions of the fire and air, becaufe the 
adherent to the hc>ok Aiall be colored “ fcorias fwiinming at the top retard it con - 
equally on every fide ; but in cafe, while “ fidcrably, 

the fcorias arc Airred^ you perceive any “ In this procefs, the fulphur and the 
“ confiderable clamminefs in them, and arfenic of the filver-orc, when the ore is 
“ when they adhere in good quantity to the broken fmall, and extended widely in a 
■** hook, though red-hot, and are inequally fmall quantity, are in parteafily dimpated 
“ tinged, and feem dqAy or rough with by the lire, and In part abforbed by the 
grajns interfperifed here, and there | it is lead j the lighter part of which, fwimming 
a fign that the ore is not encirely turned “ upon the heavier, becomes very clammy 
into fcorias. In this cafe, you muA with “ by means of the fulphur which is in the. 
“ a hammer Arike off what is adherent to ores but when this is diAipatcU by the 
the hook, pulverise it, and with a ladle ‘^violence of fire, it turns into glafs or 
put it again into the teft, without any lofs fcorias ; but when arfenic is predominant 
or mixture of any foreign body, and con- ** in the ore, the plumbeous part turns im- 
** tinue the fire in the fame degree till the, mediately into a vety penetrating and very 
fcoria has acquired its perfb^ipn, and the. “ fufible glafs, having a diffolving efficacy, 
above-mentioned qualitit^. This once unlefs the arfenic fics hidden in a white 
“obtained, take the teA with a. pair of “ pyrite or cobalt For this reafon, the 
tongs out of the fijre, and the lead, ** fixed part of the ore, which no filver, 

tocher with the fcoria fwimmlng upon is diffolved by that glafs, melts, and af- 
into a cone made hot and ruiibcd with “ fumes die form of Icorias. The unme- 
“ , Thus will the firA operation ** tallic earths and the pure copper or lead- 

of thqpStqcefs b!? .performed, which docs “ ores thereto adherent are of this kind. The 
iiOi coi^mqqly inde^^ Jlatt, abqye .lthree “ filver then remains immutable, and being 
*«*q[ttartcr^^of.^jho^*r> f^'freedof thefe heterogeneous bodies, which 

: “ WiA ^ f^rtas off “ arc partly diffipated and partly nielted, it 

f^ooi the ire^lus growh COW| iuid again is precipitated and received by the remain- 

q a ing 
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DXIII. ORES of COPP 

ing rcgulus of lead. Therefore this pro- 
“ cefs is completed by three di(Hn6l opera- 
tions ; viz, j. By roafting* 2, By fcori- 
** ficatibn. ’3. By the melting precipitation 
** of the filvcr, which is the refult of the two 
** former operations. 

“ The ore muft be pulverifed very fine in 
order to cncrcafe the fuiTace, that the dif- 
fipation of the volatiles and the diflblution 
by litharge may be fooncr efFcfted. This 
** pulverifing muft then be done before the 
ore is weighed, becaufe there is always 
fomc part of the ore adherent to the mor- 
** tar or iron-plate on which it is made fine ; 
‘‘ which part being loft, the operation is not 
“ cxa£t, £rhr was in the right when h<: 

preferibed eight centners of lead for the 
** fubduing of fufible ores. NevertheJefs, 
it muft be owned that this quantity is 
** fupcrfluous in fome cafes. However, as 
the fluxibility of the filver-ore depends 
from the abfence of ftones> pyrites, &c. it 
is eafy to fee, that there are an infinite 
** number of degrees of fiuxibility which it 
would be needlcfs to determine exaflly, 
and moft cbmmonly very difficult to de- 
‘‘ terminc by the bare fight. Befidcs, a little 
** more lead does not render the procefs im- 
perfed^ ; on the contrary, if you ufe too 
^ I'mall a quantity of lead, the fcorification 
‘ is never completely made. Nay, there 
‘ arc a great many ores, containing fulphur 
• and arfcnic in plenty, that deftroy a con- 
fidcrahle quantity of lead ; fiich are the 
‘ red filver-ore, and that wherein there is a 
great deal of the fteel- grained lead ore. If 
the fire mull be fometimes diminifhed in 
the middle of the procefs, it is in order 
to hinder the too much attenuated litharge, 
which is continually generated out of ntc* 
♦‘ leadj; from penetrating the pores of the 
« teft, and from corroding it ; which is 
eafiiy done when the fire is over-ftrong ; 
lor then the furfacc of the veflcl which is 
contiguous to the lead contraj£ls cavities, 

“ or being totally confumed by fmall holes, 

“ lets the rcgulus flow out of it. The vef- 
“ fcls that are moft fubje& to this inconve- 
«« nience are thofc in the materials of which 
«« lime, plafter, and chalk are mixed. Nay, 

“ thefe bodies, which arc of their nature re- 
fra^ory, being eroded during their ft:ori« 


E R. Copper ils found under ground 

** fication, at the fame time, communicate 
a great clamminefs to the fcoria j fo that 
a great ^uaptity of the mafs remains ad- 
herent to the teft in the form of prolube- 
ranees, when you pour it out ; whereby 
“ a great many grains of the regplus are 
detained/’ 

PROCESS II. 

THE regulus obtained by the procefs I. 
contains all the filver of the ore, and 
the unfeorified part of the lead. The 
filver may be afterwards feparated from the 
lead, and obtained pure by cupellathn*^ which 
procefs is deferibed under the article of the 
Diilionary, Essay Value ^Silver. 

PROCESS III. 

IF th Jilvtr-ore cannot he wajhed ckan^ or If 
it he rendered refraSior^ hy a mixture of unme^ 
tallh eatths and JioneSy the fcorificutfon of 
thefe earthy matters frequently cannot be 
completed by the procefs 1. Cramer therefore 
dire£ts that fuch ores ihali be treated in the 
following manner of AJfaying^ Part II. 
Proceft 3} 

“ Bruilc the ore into an impalpable 
powder, by grinding in a mortar ; to a 
docimaftical centner of it, add a like 
quantity of glafs of lead finely pulverifed ; 
for the more cxadlly thefe two arc mixed 
“ together, the more cafily the fcorification 
afterwards facceeds. Put this mixture, 
‘‘ together with twelve centmers of lead, into 
the teft, according to procefs I. then put 
the teft under the muffle. 

“ Make firft under it a ftrong fire, till the 
“ lead boils very well j when you fee it fo, 
diminifti the violence of the heat^ as was 
direded in the fifft procefs ; but keep it 
** thus dimtnifbed a little lotiget : then, 
“ finally, again cncreafe the fire to fuch a 
** degree, till you perceive the figps of a 
“ prrfeS: fcorifitatibn and fulioil. ' the 
whole Procefs I. ' Now this procefs lafts a 
** little longer than the foregoing, and 
** requires a greater fire towards the end. 

it fomenmes happens that a very re* 
«« /radlory ore cannot be diffedted by Hthatge 5 
and ihata mafsii wluch hn&e 
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in tlifce different forms. 1. Natiye or virgin copper diverfely ramified, which 


of pitch* fwims upon the rqgulqs and upon 
•* the fcorias thcmfelves which arc already 
“ fubdued in p.irt ; when you fee this, (hut 
the vents ol the furnace to dia>ioi(h the 
fire; then gentry touch this refraSo^y body 
with a fmall iron cold hook, to which it 
“ will intmcdiately Itick j take it ofF foftly, 
‘‘ not ro lofe any thing ; pound it into a fine 
powder, adding a little glafs of lead $ and 
“ put it again into the tell ; then con- 
^ tinue the fcorification, till it is brought 
to its perfection. But you rouft always 
examine the fcoria of your rcfraClory ore, 
to fee whether there may not be fomc 
grains cfregqlus diTperfed in it ; for foii>c- 
times the fcorias that grow clammy retain 
fomcihing of the metal ; which if you 
** furpefi, pound the fcoria into a fine dull, 
and thus the gruins of metal will appear, 
if there are any left j bccaufe they can 
•• never be pounded fine. The filver is fepa- 
rated from this regulus by coppellingi as 
in Procefs IL 

*« All earths and ftones are refraSory in 
the fire ; for, although feme of ti>ctii melt 
naturally in the fire, as iho/e that are 
“ vurifiable do; neverthelefs, all the others, 
a very few excepted, melt much more difi 
ficultly than metals, and never ”^becomc 
•« To thin in the fufion* as is required for 
the fufii ient precipitation of a precious 
“ meral. But litharge iifelf docs not con- 
vt jiieutly diflblve ihefe rvfra£lory mattcis 
^ by the hvlp of fire alone, unlefs you add 
« f>me mechanical mixture to them ; for 
< the very moment the faid litharge pene* 

* trates through the interilices rjf^the rcfrac- 
‘ toiy ore, and begins to diflblvc, it, a tena- 
‘ cious mafs is produced, which hardly 
t admits any farther dilution by the litharge. 

You may ice it plain, if you make colored 
“ glalll s with metallic calxes ; if you pour 
“ carclefsly upon them a caU that gives a 
color, you will never obtain that they may 
<< be equally died on every fide, even altho* 
«« you (hould torture them for Whole days 
together in a great fire. Nay, glafs already 
made can never be diluted by only pouring 
falts and litharge upon it. Wherefore, 

• ^yoq muli ufe the antiice of glafs^,inalt;er$, 

«« who in the of the moft piirfedl 

glaflKsf tilce great cai:|v|fefQfe they ppt the 
jjpecies 4f ihdir in^redk^l^ the fvci to 


have a mechanical mixture precede, or at 
leaft accede during the fufion itfelf; which 
is done here by pounding glafs of lead 
mixt with the ore : but if you think that 
your glafs of lead is not fuSciently fufible, 
you may add to it litharge melted firft, and 
then pounded into a fine powder. 

As this fcorification requires a longer 
and a greater fire than the foregoing, and 
as a greater quantity of litharge is more- 
over requifite to fubdue the rchadlory 
fcojia; it is eafy to fee why a much 
greater quanti^ of lead mutt be ufed here 
than in Procefs I. and, although lefs lead 
is often fufficient, it is ncverthclcfs proper 
always to ufe the greateft quantity that 
can be neerflary, left, for inftance, it 
(hould be heceffary to try fo many times 
the lead alone, to make it evident how 
much filver the lead when alone leaves in 
the coppci. Nor need you fear left any 
thing of the filver be taken away by the 
lead, provided the coppels be good, and 
the coppelling duly put in execution : for 
you can hardly colleift a ponderable quan- 
cicy of filver out of the colledted fume of 
the lead, which rifes during the c.>ppeirmg, 
as well as out of the litharge, that is with- 
drawn into the coppeJ/' 

PROCESS IV. 

IF the ore be r/tidered refraifory by pvt ita^ 
Cramer direttr, that the filver (hould be 
precipitated by lead in the following manner. 
[jfrt of Ajptytngy Part IL Proc. 4.] 

‘‘ Break your 01 e into a rough powder, 
“ and put a centner of it info the tett : put 
upon this another tett in the m-^nntr of a 
« tile} put it under the muffle hardly red- 
hot : increafe the fire by degrees, 'rhcrc 
will always be a crackling : which being 
ended, takeaway the upper tett} for when 
“ the vcficis have been red-hot about one 
“ minute, the ore ccafes to fplit. Leave the 
« ore under the muffle till the arfenic and 
<« the fulphur arc for the meft part eva^ 
«« porated; which you will know from the 
** celTation of the vifi|?le fme^ak, of the fmcll 
of garlic, or the acid j then take away the 
teft» and leave tt in a .place not too cold, 
that It may cool of itfelf. 

Pour out, without any difflpation, fhe 

rOhtt-'d 
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ii much more rare than native filver. This native copper is not fo dudile as 


roaficd ore, and with a knife take away 
what is adherent to the veiTel ; pound it 
to a rnoft fubile powder, and grind| «,to* 
gether with an equal weight of glafs of 
lead i and, finally, fcorify the whole col* 
Icdlcd ore in the fame teft wherein the 
telling was made, unleft it has contradl.d 
chinks, as was deferibed in Procefs III« 
Remarks. Yellow pyrites -ores contain 
** a very great quantity of fulphur, even 
** greater than is necefiary to faturate the 
^ metal that lies hidden in them« For which 
<< reafon this fuperfiuous fulphur difiipates in 
•* a middling fire j but if it had been mixed 
** with lead it would have rendered it refrac- 
tory, nor could it afterwards be diffipated 
from it without a confiderable de(lru£lion 
of the lead. The white arfenical pyrites 
** turn alfo a great quantity of lead into 
** glaft, on account of the abundance of the 
arfenic they contain. For which reafon 
thefe ores muft be previoufly roafted, that 
the fulphur and arfenic may be difiipated. 
Nor need you fear left any part of the 
filvcr be carried away with the arfenic ; 
<< for when arfenic is feparated from any 
fixed body, by a certain degree of fire, it 
carries nothing of that body away with 
‘‘ it.'" 


PROCESS V. 

SILVER may he precipitated from its ore hy 
cupellaiion only^ in the following Procef?, 
given by Cramer. [Art of Affuying^ Part II. 

Proc. 9 ] 

** Pound one centner of ore; roaft it tn 
the manner directed in the Jaft procefs j 
«« beat it : ;i a moll fubtle powder ; and if it 
melts with difficulty on the fire, grind it 
** together with one centner of litharge, 
which is notnecefl’ary when the ore melts 
^"valliy: then divide the mixture hr the 
powder of the ore^one into five or fix 
** parts, and wrap up cvery^ one of theep 
fcvcrally in fuch bits of pa^r as can coi}r 
tain no mo'’e than this fmall portion* 

Put a very large coppel under the 
«« muffle 5 roaft if well firft, and then put 
imo it (ixteen centners ofle^ ^ when the 
** lead begins to fmoak and botl, put upon Jt 
one of the faid portions with the Iffnall 
paper it was wrapt up in, and dirhinilh 


the fire immediately. In the fame manner 
as if you would make a fcorification in a 
** teft, bi^ in a lefter time. The final] paper, 
which turns prcfently to afhes, goes off of 
** itfelf, and does not fenfibly encreafe the 
mafs of the fcorias. The ore prjoceeding 
<< therefrom is caft on the border, and turns 
to fcorias very foon. Incrcafe the fire again 
immediately, and, at the fame time, put 
another portion of the ore into the coppel, 
as was juft now faid. The fame effefis 
will be produced. Go on in the fame 
^ manner, till all the pot ti oils are thrown in 
and confumed in the lead. Finally, def- 
** troy the remaining lead with a fironger 
fire. 

The filvcr that was in the ore and in the 
lead will remain in the coppel. If you de- 
du£l from, it the bead proceeding from the 
lead, you will have the weight of the filvcr 
contained in the ore. If the ore employed 
was eaiy to be melted, all the fcoha vanilhes; 
but if it was refradory or not fufible, all the 
fcoria does not always jgo away, but there 
“ remains fomething of it now and then in 
the form of duft. A ^rcat many ores and 
metals may be tried tn this way, except 
only fuch as fplit and corrode the coppcls. 
*• There are likewiie fame of them which 
** muft be prcvjouily prepared, in the fame 
manner as is requin^d, to render them fit 
for going , through a fcorification. See the 
foregoing Procejps. 

Remarh. The ore thrown at feveral 
<< times upon lead boiling in a coppel may be 
difflStved ^ without the foregoing fcorifica- 
tion ; but this is very far from having an 
equal fu^ce^ with all kinds of ores; for 
there are ores and metals which refift very 
** much fo their difiblution by litharge j and 
which being on this account thrown on the 
border^ are not fufiiciehtly diflplved ; be* 
caufe the litharge ftcaU uway fooh into the 
coppel. Ncyerfbelefr, thttS are fome others 
which i^an!& entir^y by this method, ex - 
** cept the filvcr jand gold thit was Contained 
in them.^ 

** A previous rbaftihg is litecllkry, firft, 
for the reafiins mertUdir“^ ' — ^ 
caufe the ere tht^Wh 
^ fimuld fitst enckU ihi 
** haying once ikt 

luddeo heif." 


icfl, ano men oe- 

Itiport bbi}in| lead 
d leap toy, 
i fire, it beeri^ihe 

:CiJ T ■; 
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as copper purified bjr fufions from the ore (k). a. Copper is found in form 
of of verdigreafe, of precipitates. Such are the minerals called filky 
copper ores, and lever^ white and green earths. Thefe matters are only cop« 
per almoft pure and but’ little mineraltf^^. but which has been corroded^ dif- 
Iblvcd, precipitated, calcined by faline matters, by the aftion of the air, of 
water, and ot earths (1). 3 . Copper is frequei)itly in a truly mineral ftatc, that is» 


P R O C E S S VI. 

** Silver may he precipitated eut of the fame 
hodm as were mentioned in the feregoing 
“ preee£is by fcorification in a crueille* 
^^XCramerj Proc, xv.} 

** THE body out of which you intend to 
precipitate filver mull be previoufly pre- 
“ pared for a fcorification by pounding and 
roafting, as mentioned in the former pro- 
** cefTes. Then in the fame manner, and 
** with the fame quantity of lead, put it in- 
to a crucible ihiibly examined, that it 
** be entire, foiiJ, not fpechled with black 
fpots, like the fcorla of iron, clpeciaUy 
** at its inferior parts, and capable of con* 
** taining three times as much. Add befides 
“ glafs gall and common fait, both very dry, 
** and enough, that when the whole is melted, 
“ the falls may fwim at top at the height 
•* of about half an inch. 

Put the crucible thus loaded' into a 
** wind-furnace 2 Ibgt it clofe.with a tile j 
put coals round it, hut not higher than 
** the upper border of the crucible. Then 
** light them with burning coals, and in- 

* creafe the fire till the whole melts very 
‘ thin, which will be done by a middling 

fire, maintained always equal, and never 
‘ greater : leave it thus for about one quarter 
of an hour, that tfic fcorification may he 

* perfedlly made^ Take off *tl|jc tile and 
» fiir the mafs with an iron wire, and ^ lit- 

tie after pour it out into the mould. When 
the regulufi is cleaned from fcorias, try 
it in a teft by coppelJing it. 

Remarh. The fcormdation of any ore 
wh^everv or of any body fejtcbed but of 
•< may indeed be made by this ap- 
paratus, etJS well as in a teft under ^muffle : 
but tt ftrves chiefly to the tnA\ that a 
« greater quantity of metal m*y be melted 
froni i(t; you may put 

<< many pbnfldb bf ft at oile flhg^e 

time ibtb 1 you tittd 

oWbfi^a^^be^ l^ri^^tion pf ftad pre- 
fciibed in die fore;^^^ i: nay#, a 


*« quantity of lead two or three times Iclb 
is fufficlent, according to the different 
qualities of the obje£l« But the mafs will 
** certainly be fpilt, unlefs you chufe a very 
good crucible ; for there is no veffel 
V charged with litharge, that can bear a 
firong fire having a draught of wind, with- 
out giving way through it to the litharge. 

** You add glars-gali and common fait, 
that they may forward the fcorification, 
by fwimming at top ; for the refraftory 
** fcoria ryedled by the litharge, and ad- 
<* hering fietween this and the falts, that 
fwim at top j is foon brought to a flux; 
“ and the precipitation of the filver is 
‘‘ thereby accelerated. They alfo hinder 
in a manner a final! burning coal fallen 
into the crucible, from fetting the litharge 
a boiling, which troubles the operation ; 
for the litharge or glafs of lead, cfpccially 
that which is made without any addition, 
fo foon as the phlogiflon gets into it, 
raifes into a foamy mafs, confiding of a 
multitude of final) bubbles very diflicult 
to be confined, unlefs the phlogiltoii be 
<« entirely confumed, and the litharge re- 
<< duced to lead, which fometiines rifes 
** above the border of the veffel.” 

J>faiive metallic fiver may be feparated front, 
the flones and earths with which it is inter- 
mixed, by amalgamation with mercury^ which 
operation is to be performed in the fame man- 
ner as for the reparation of native gold ; a de- 
uil of which, fee at the article Smelting of 
Ores. 

The corneous orcy if ! it really be, as Cron- 
fledt (ays, aluna cornea, bu^t to be treated 
in fome of the methods dire^d fbr the rc*» 
dudlion of luiia cornea. See Luna Cornea. 

(if) Copper Ores. Native Copper is 
foltd; or confifting of friable maifes, iormed 
by precipitation of cupreous vitriolic waters,, 
called dmeHty,;6t ziment copper •y or forming^ 
cryftallized cubes, or grains, leaves,, bran- 
ches. or iilameiits. 

" (/) Cakifirm ores am cither pure calxes of 

edp^r, or are' mixed with heterogeneous 
matters* i. The purr loofc friable 
' - ochrtr,. 
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combined with fulphiir, and with arfcnic, with other metallic matters 
mixed with earths, and enveloped in difFcrertt matrixes, Thefc are the true 
copper ores. They h. we no regular forms except they partake of the, nature 
of pyrites Their colors are very different, which depend chieHy on the pro- 
portion of the mineral fiibllances compoling them. Laltly. in almoft all of 
them we may perceive gicen or blue colors, whith always indicate an crorion 
or calcination of the copper. Moft copper ores contain alfo io.neiron or ferriipj- 
nous earth, to which thcochrey color is to be atuibuted, which rntglu make us 
believe them to be ores of iron. Ores which contain mucii non are the moft 
difficultly fufible. 

Copper- ores have almoft alia yellow, golden, and Ihining color, by h 
they are eafily dillinguifhed. Some of them are coiored with inks, aou fie- 
quently have fpots of verdegrife, by which alio they are diltiiiguifliablc from 
other ores, (m) 

ochre, called c/crtt.V/ifW menianuniy mountain Ores of copper mity be ejjbyed In methods 
blue, and mountain-gfecn ; fimilar to thole employed foi ifn* Icing of 

red indurated t.a!xy called improperly large quantities of ores (fee hMRLTiNG of 
glafs copper ore. ?. Mixed calcilbrm ores Orls) ; or they nuy in general b a effayed 
art thofe in which the calx of copper is by the following proceftes* 
mixed ; with calcareous earthy forming a 

mountain blue ^ with iron^ forming a black PROCESS I. 

calx ; with gypjitm^ an indurated green ore, 

called malachites I and with quartz^ .a red [Extracted fiom Cramer's Art of AJfay'ing^ 
ore. Pm. jia.] 

(m) Copper is miner alfed^ i . By fidphur^ 

forming tiic grey copper orc^ improperly called «« To reduce and precipitate copper Jrm a pure 
Vitreous (mincra cupri vima WalJerii), ^^andfuJibleoresnaclojevefeL'* 

2, By fulphurated iron^ forming the hepatic 

cepper i?ri’ (minera cupri hepatica Wallerii) MIX one, or^, if you have fmall weights, 

or a brown yellow color. It is a kind of “ two dovimaltical centners of ore beat ex- 
ciiprcous pyrius, 3nd is called by Cronlledt tremely fine> with fix centners of the black 
ininera ci][)U pyritacea. Sometimes it is of ** 6ux j and having.put thLrii^nro a crucible 
'i blackilh grey color, and is then called or pot, cover them one inch high with 

pyrius cupii gnfeus (ininera cupri grifea common fait, and prefs them down with 

Wallerii); folnetimes of a rcddilh yellow, your finger: but let the capacity of the 
and tarnifhed with blue irifes on its furface, vcfiel be fuch, that it may be only half 
when h he mincra cupri la ~ urea y when ^‘full^ fhut the vefTei clofc; put it into 
©f a yellowiih-,? reen color, it is the pyrites the furnace j heap coals upon it fo that 
cupri pm oiridefms cuprum lulphure & “ it may be covered over with them a few 
ferro mimralifatum Wallerii) ; and when of inches high; govern the fir« in fuch a 

a pale.' yellow color, it is ihe^ pyrites cupri pal- inannei, that it may firtt grow flightly 

hdefoouss Moft of the above pyntaceous “ red-hot. Soon aif^r you will hear your 
oa s contain alfo fome arfenic, out tueir “ commom felt crackle ; then the|p will 
fiilphur is predominant. Copper mnerali/ed ** be a gentle hilSng Ooife. .So lot^.as this 
ly fulphur^ iron^ a^id arfenic. White copper ^Mafts, k6cp the ianne degree nf fire till it, 
ore (Minera cu[;ri alba Wall.). This ore “ is quite over. Then encteafe Suddenly 
conuins alfo fome filver, ^^^Cupper dijflvtd ** the fire, either with the^fuunel and cover 
ly vitriolic add. Native blue vitriol. S*umer pul upop the furnace,, olf. wf^th ,pair of 
united with bitumens, Copptr coal^tf e. This pi tte 

is a pltcoal from the afijics of which copper “ that 

IS obtainabk. 6. Copper is ailfb fotthd in ** Thul you reduce 

the mineral called kupfer-mdeh ** cipifate your copper in flhout la quierice 

of 
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Many copper ores are al(b rich in filvcr. Such is that called the white cop- 
per ore, the color of which is rather occafioned by arlenic than by filver, al- 


of an hour : then take out the Veflel, and 
ftrike with a few blows the pavement 
upon which you put It, that all the fmall 
** grains of copper may be colieScJ in one 
mafs. 

Break the vefffd, when grown cold, in 
two, from top to bottom, as nearly as 
you can: if the whole procefs has been 
“ well performed, you will find a folid, 
pcrft'<5tJy yellow and malleable regulus 
“ adhering to the bottom of the vefleK With 
fcorias remaining at top of a brown 
“ color, folid, hard, an4 (hilling, from 
which the regulus muft be feparated with 
** fcveral gentle blows- of a hammer ; this 
done, weigh it, after having wiped off 
“ all the filthincfs. 

“ A foft dufly and very black fcoria is a 
fign of a lire not fufficicntly ftrong. Small 
“ neat grains of copper reduced but not pre- 
** cipitated, and adhering ftill to fcorias, 
crpccially not very far from the bottom, 
and an unequal and ramiHcatcd regulus, 
are figns of the fame thing. A folid, 
hard, (hining, red-colored fcoria, efpe- 
cially about the rcguhis, or even the re- 
“ gulus itfelf when covered with a like 
fmall truft, are figns of an cxccfs in the 
** degree and duration ofthe fire. 

‘‘ Remarks. All the ores which are eafily 
melted in the fire are objeils of 

this procefs ; for thejjpjift alio be very 
pure. Such are the vifj^us copper ores.’* 
[Mi . Cramer rtieans^ 1 prefmne, the red cal- 
ciform ore called 'improperly glds cre^ 
ajrd net the mlmra tupri vitrea of Wal- 
Icrins, which bciijg jeompofed of copper 
nnn^rrdiled by fulphur, ccuid not be 
treated properly by this procefs, in Whi€h 
no prevtous roalUng is required. The 
of this ore would with thc^valkali 
of ' he bkeS flux form a hepar, from which 
the Hiejal would} not precipitate,] but 
efpeclllly the green and azure-colored 
ores, and the catruleum & viride monta- 
num, which are not very difterent from 
*« them. But if there is a great quantity 
of arfenic, fulphur, or of the ore of 
another metal and femi^metal joined to 
the ore of copper, thcr^^, you wUl never 


obtain a malleable regulus of pure copper, 
tho' ores are not always v-. ndcrvd refractory 
** by the prefence of thcfc.’* 

PROCESS IL 
[Cramir Pr. xxxvii.j 

To r^duCi and precipitate copper out of ore^ 
“ rendered refrafdmy hy earth and Jhne^ that 

cannot be wajhed cff\ 

‘‘ BEAT your ore into a moft fubtil pow- 
** der, ofwhich weigh one or two ceil triers, and 
mix as nmuch fandiver to them. This 
** done, add four times as much of the black 
“ flux with refpe^t to the ore; for by this 
means, the fterile terreflrial parts -are better 
“ difpofed to a fcorification, and the re- 
diicing and precipitating flux may aft 
** more freely upon the metallic particles 
freed from all their incumbrances. 

As for the reft, make the apparatus as 
in latt procefs : but you muft make the 
fire a little ftronger for about half an hour 
together. When the veflcl is grown cold 
and broken, examine the fcorias, whe- 
“ ther they are as they ought to be. The 
regulus will be as nne and du6^ile as the 
“ foregoing. 

l^markin As thefe copper- ores hardly 
conceal any fulphur and arfenic in them, 
the roafting would be of no effefi, and 
flfiuch copper would be lofl. For no me- 
tallic calx, except thofe of gold and filver, 
“ improperly ib called, can be roafted, with- 
“ out you find a part of the metal loft after 
the redu^Hon.” 

PROCESS III. 

** Tit pfecipitaie copper out of an on ^ that con^ 
** tains iron, f Cramer Froc. xxxviii,] 

DO all according to kft procefs. But 
you will find alter the vcflel is broken, a 
regulus upon no account fo fine, but' lefs 
duiStilc, wherein the genuine color of the 
** copper does not perfedlly appear, and 
which muft be further purified* 


^ Mr# Cramer ftill meahs the calciform ores only, and not the miaeralifird eres of copper. 

Rrr Renjath 
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though contains fo much filver as to be enumerated by feireral mineralogifts 

amongd filver ores. 


Remarks. The fire ufed in this operation 
is not fo ftfong that the iron Ihould turn 
** to a regulus. But as copper is the men- 
ftruum of iron, whicli is of itfeJf very re- 
** fradory in the fire ; for this reafon, while 
the ore and the flux arc moft intimately 
mixt and confounded by trituration, the 
“ greatcfl part of the iron being dillblved by 
•« the copper, turns into a regulus along 
with it.” 

PROCESS IV. 

[Cra^uT Proc. xxxix.] 

** roajihig cf a pyritafe^ Julphureous^ etrfe* 
nicaly Jmi^metailic iopper ore* 

“ BREAK two docimaftical centners of 
** the ore to a coaiTc powder, put them into a 
“ teft covered with a tile, and place them 
** under themuffle of a docimaftical furnace. 
But the fire muft be fo gentle, that the muf- 
fie may be but faintly red-hot. When the 
*» ore has decrepitated, open the teft, and 
continue the fire for a few minutes j then 
increafe it by degrees, that you may fee. 
the ore perpetually fmoaking a little : in 
the mean time, it is alfo proper now and 
then to ftir it up with an iron hook. 
** The fhining particles will afTumc a dark 
red or blackifh color. This done, take 
out the teft, that it may grow cold. If 
the fmall grains are not melted, nor 
frrongly adherent to each other, hitherto 
“ all will be well; but if they run again 
into one fingb’ cake, the procefs muft be 
made again with another portion of the 
ore, in a more gentle fire. 

Whrn the ore is grown cold, beat it 
to a pi .v’der fomewhat finer, and roaft it 
by I he lame method as before ; then take 
“ it out, and if the powder is not melted 
yet, beat it again to a moft fubtihpowderj 
in this you are to take care that nothing be 
3oft. 

‘ Koaft the powder in a fire fomewhat 
*« ft rongcr, but for a few minutes only. If you 
do not then find the ore any way inclined 
to mclt^ add a little tallow, and burn it 
away under the muffie, and do the fame 
; 4 noih.er time again, till the file being very 


bright, you no longer perceive any ful- 
phurcous, ailfenica!, unpleafant fmcll, or 
any fmoak ; and there remains nothing 
“ but a thin, foft powder, of a dark red, or 
blackifh color. 

** Remarks* Every pyrites contains iron, 
** with an unmctallic earth : to which ful- 
‘‘ phur, or arfcnic, and moft commonly 
both always join. Befides, there is cop-*- 
per in many pyrites ; but fometimes more, 
and fometimes Icfs : fomcof them are alto- 
** gethrr deftitute of copper ; therefore, fo 
much as pyrites differ with regard to the 
“ proportion of their conftituent particles, fo 
much do they differ as to their difpofition 
in the fire. For inftance, the more cop- 
per there is in pyrites, the more it inclines 
** to coHiquation. The more fulphur and 
arfenic it has in it, the more quickly the 
melting of it will be procured, and the 
«« reverfe : the more iron and unmetallic 
earth it contains, the more it proves re* 
“ fra<ftory in the fire. Now if fuch pyrites 
“ melt in the roatting ; as happens to fome 
“ of them, if they grow but red-hot ; the 
‘‘ fulphur and arfenic that lies hidden there- 
in are fo ftriiily united with the fixed 
“ part, that you would in vain attempt to 
diffipate them, rfay, in this cafe, when 
it is reduced again into a powder, it re- 
** quires a much greater time and accuracy 
in the regimerf}6f the fire to perform the 
“ o^ieration. For this reafon, it is much 
** better to repeat it with new pyrites. But 
you can roaft no more than the double 
quantity at once of the ore you have 
a mind to employ in the foregoing ex- 
** pcrinient; to the end that, the precipita- 
tion by fufion not fuccccding, there may 
** remain ftill another portion entire ; left; 
you ihould be obliged to repeat a tedious 
roafting. If you fee the figns of a ferreous 
“ refradory pyrites, the operation muft be 
performed with a greater fire, and much 
more quickly. However, take care not to- 
‘‘ do it with too violent a fire ; for a greats 
« deal of copper is confumed not only^ 
by the arfenic* but alfo by the fulphur 
« and this happens even in yeffels jDiut very* 
clofc, when the fulphur is expelled by*- 
a fire not quite fo ftrong ; which a re-* 
iterated and milder fublimation of the fuK 
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Laftljr, the pyrites of a golden-yellow color which contains copper and inl 
phur, and die white pyrites which contains copper and aiicnic, are confideicd 


** phur in a vcffcl both very clean and well 
clofed, will clearly (hew. 

When the greateft part of the fulphur 
<< and the arfenic is diihpated, by fuch caufes 
as promote colliquation you may make 
a ftrohger fire : but then it is proper to 
add a little of fome fat body ; for this dif- 
folves mineral fulphur; it changes the 
mixture of it in fome part, which, for in- 
<< ftance, conftfts in a certain proportion of 
acid and phlogifion, and at the fame time 
hinders the metallic earth from being re- 
duced into copper, by being burnt to an 
«« fxcefs. From thefc elFeds the rcafon is 
plain, why afTayers produce lefs metals in 
the trying of veins of copper, lead, and 
tin, than (kilful fmeltcrs do in large 
operations. For the former perform the 
roafting under a muffle, with a clear f.re, 
and without an oily reducing menftruum; 
whereas the latter perform it in the middle 
of charcoal or of wood, which perpetually 
«« emit a redu£live phlogifton. 

The darker and blacker the powder of 
the roafted ore appears, the more copper 
« you may expeft from it. But the redder 
it looks, the lefs copper and the more iron 
it affords ; for roafted copper diflblvcd by 
« fulphur or the acid of It is very black, and 
iron, on the contrary, very red. 

PROCESS V. 

[Cranar Pr, xl.] 

The preeipitaiion of copper out of roqfled ore 
of the left proceju 

^‘.DIVIDE the roafted ore into two parts t 
«« each of them fliall go for a centner : add to 
it the fame weight of fandiver, and four 
times a$ much of the black fiux, and mix 
them well together. As for the reft, do all 
«« according to the procefs 1. : The preci- 
pitated regiilus will be half malleable, 
fometimes quite brittle, now and then 
pretty much like pure copper In its 
** color, but fometiines whitifh, and even 
blackifih. Whence it is moft commonly 
called epppeVt though it is not always 
of fo dark a dye. 


It is eafy to conceive, that there is as 
** great a difference between the ie\e «J 
kinds of that metal called black coppci , 
“ as there is between the pyritole and other 
“ copper-ores, accidental! v mixed with other 
metallic and femi- metallic bodies. For a I 
“ the metals, the ores of winch ait intei mixed 
** with the copper-ores, being reduce^.t, an: pru^ 
cipitated together with the copper ; wliicU 
is brought about by means of the black flu>.. 
Wherefore iron, lead, tin, the rcguhuc 
part of antimony, bifmuth, moft common- 
“ ly are mixed with black copper in a inul- 
titude of different proportions. N ly it is 
felf-evident,that gold and ffiver, which are 
“ diflblvable by all thefe matters, are col- 
leded in Tuch a rcgulus, when they have 
been firft hidden in the ore. BefiJes, 
“ fulphur and arfenic are not always at- 
together abfent. For they can hardly he 
expelled fo perfectly by the many pre- 
“ ceding roaftings, but there remain fome 
•• veffiges of them, which are not diffipatcd 
by a fudden melting, efpecially in a clofe 
veffcl, wherein the flux fwimniing at top 
“ hinders the aftion of the air. Nay arfe- 
** nic is rather fixed by the black flux, and 
aflumes a regulitte femi-nreullic form, 
‘‘ while it is at the fame time preferved from 
difflpating by the copper. 

PROCESS VI. 

[Cramer^ Pr^r. xliv.] 

** To reduce black copper intn pure copper ly 
for ificaihrt. 

** SEPARATE a fpecimen of your black 
“ copper, of the weight of two fmalJ doci- 
m alt: ical centners at Icaft ; and do it in the 
“ fame manner, and with the ikine pre- 
cautions, as if you would detect a quan- 
“ tity of filver in black copper. 

Then with lute and coal-duft make a 
bed in the cavity of a left moiftened : 
when this bed is dry, put it under the 
«« muffle of the docimaftical lurnace, in the 
open orifice of which there mtift be bright 
burning coals, wherewith the teft muff 
** likewife befurrounded on all parts. Wlien 
rra ‘‘ th« 
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as coppsr ores by fcveral chcmifts and naturaliils, See Pyrites. HencfccI 
anu Cra Tier remarlc, that no proper ore of copper is known which does not con- 
tain a confidcrable quantity of arfenic. 

DXIV. ORES of LEAD. Lead is feldom found native and 
malleable. Neither is it found in form of calx or precipitate, as copper is. 


t 

the whole is pcrfcSly red-hot, put your 
“ copper into the fire, alone, if it contains 
lead ; but if it is altogether defiitutc of 
it, add a fmall quantity of glafs of lead, 
and with a pair of hand-bellows increafe 
“ the fire, that the whole may melt with 
all fpeed : this done, let the fire be made 
a little lefs violent, and fuch as will fuf- 
ficc to keep the metallic mafs well melted ; 
and not much greater. The melted mafs 
will boil, and fcorias will be produced, 
** that will gather at the circumference. 
All the heterogeneous matters being at 
laft partly diilipated, and partly turned to 
fcorias, the furface of the pure melted 
copper will appear. So foon as you fee it, 
“ take the pot out of the fire, and extinguilh. 
it in water : then examine it In a ballance, 
and if lead has been at firfi mixt with 
“ your black-copper, add to the regulus re- 
maiiiing of the pure copper, one fifteenth 
** part of its weight which the copper has 
“ ioft by means of the lead, then break it 
with a vice; and thus you wilt be able 
to judge by its color and malleability, and 
by the furface of it after it is broken, 
whether the purifying of it has been well 
performed, or no, Bqt whatever caution 
you may ufe in the performing of this pro- 
cefs, the produdf wjU neverthclcfs be al- 
** ways Icfs in proportion than what you 
can get by a greater operation, provided 
the copper be well purified in the fmall 
trial. 

** Remarks* This is the laft purifying 
of copper, whereby the feparation of the 
<< hctcTogenfcous bodies begun in the tore* 
going procefs is completed as perfcdtly. 
as it poffibly can be. For, except gold 
and fijycr, all the ottier metals and femi- 
metals are partly diffipated and partly 
burnt, togethec with the fulphur and 
‘‘ arfenia. For in the fufion they cither 
turn of thernfelycs to fcoria or fumes, or 
“ this is pei formed by means of iron, which 
“ chiefly abforbs fcmi-metals; fulphur and 
arCenic, and the deftru&ion of it is. at the. 
kme time accelerated by them. Thua 


the copper is precipitated out of them pure; 
for it is fclf-cvident, that the unmetallic 
** earth is expelled, the copper being rc- 
‘‘ duced from a viirefcent terreftrial to a mf- 
taliic ftate; and thearfenic being diifipated, 
by means of which the faid earth has been 
‘‘joined to the coarfer regulus’s of the firft 
“ fufion. But there is at the fame time 
“ a good quantity of the copper that gets 
“ into the fcorias : however, a great part 
“ of it may be reduced out of them by rfe- 
pcating the fufion. 

“ The fire in this procefs muft be applied 
“ with all imaginable fpeed, to make it loon, 
“ run : for if you negleft this,, much of 
“ your copper is burnt : becaufc copper that 
“ is only red-hot, clicraves much fooncr, and 
“ in much greater quantity, into half fcorilied ^ 
“ fcales, than it is' diiniiiifhed in the fame 
“ time when rnelted. However, too iiTi- 
“ petuous a firie, and one much greater than 
“ Is necefiary for the fufion of it, deftrpys a 
much greater quantity o^ it, than a fire, 
‘‘ fufficient, only to, put it in fufiop would 
“ do. For this reafon,, when the purifying 
“ is finiibed, the body melted mull be cx- 
“ tingullhed in water together with the 
vcflel, left being already. growp. hard, it 
“ fhould ftill remain' hot for a while ; which 
muft be done very carefully to.prcvent dan- 
gerous explofions. 

“.The fcoria of the above procefs fre- 
quently contains copper. To extradl 
“ which, let two or three docimaftical cent- 
“ ners of the fcoria, if it be charged with 
“ fulphur, be beat to a fubtil powder, and 
“ mix it, either atbne, or, if its rcfradlory 
“ nature requires it, with feme very fufible, 
“common, pounded gUfs Without 'a re- 
“ ducing falin^ux, and melt it ih. a clofe 
vcfiel, and in a fire having a draught of 
“ air ; by which you will obtain a regulus. 

“ But when the fcoria has little ot no fill- 
“ phur at all in it, take one centr^r of it, 
and with the black flux, manaj^e it aa 
«< you do the fufible copper ore ; £Procefs^ 1- J 
’ “ by which you will havt^ a pure te|;ulus.^ 

P R CL 
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becaufe it is much lefs liable^ to lofc^ ii 
water ; therefore abnoO: all lead is found 


PROCESS VIL 

[The following Procefs is tranflated from 
Mr* Gcllcrt’s EUmnts rf 
defcribes a new method of paying ores^ 
concerning which, fee a note (n) fubjoined 
to the article of this Di&ionary Essay 
^Z'Orijs.] 

To ejfay Coppor^oreu 

ROAST, a quintal of ore [in the manner 
dei'cribed in Procefs iV.l; add to it an equal 
quantity of borax, halt a quintal of fufible 
glafs, and a quarter of a quintiil of pitch : 
put the mixture in a crucible, the inner fur* 
face of which' has. been previoufly rubbed 
with a fluid pafie of charcoal-dufl and water: 
cover the whole with pounded glafs mixed 
with a little borax, or with decrepitated 
fea-falt : put a lid on the crucible, which 
ou wiir place in an air-furnace^ or in a 
lafl-^furnace : when the Are fltall have ex- 
tended *to the bottom' of the coals. Jet it be 
excited briflciy during b^lf an hour, that (he 
crucible may be of a briik ted coJor: then 
withdraw the crucible ;.:md when it is cold, 
break it: obferve if the Icoria be well made : 
feparate the regulus, which ought to be femU 
dudtile ; and weigh it. This regulus is 
c^peti which mull be purifled, as in Pr* VI. 

if the ore be very poor,, and inveloped in 
much eaithy and flonv matters, to a quintal 
of it, a quintal and a half of borax^ a quarter 
ofa quintal of pitch, and ten pounds of calx 
of leader minium, muft be added. The 
calx of lead will be revived, and will unite 
with the fcatteredk particles of the copper, 
and togetlier with thefe will fall to the bot- 
tom of the crucible, forming a compound 
regulus. When the ores of copper are very 
tichi half a quintal of borax and a quarter 
of a quintal of alafs will be fuASl'iC^teiit for the 
rcdudtton. If the ore is charged with much 
antimony, a half pr three quarters of a quin- 
tal of clean iron filingfimsy be added j other- 
wife quantity of antimony might 

defttoy the copper, erpecially if the ore con- 
tained- no; lead. iron' be contained in 
topper-ore, ar in pyrites, feme pounds of 


ts phlogifton by the a6ti6n of air and 
naturally mineralifed. 

antimony, or of its regulus, may be added 
in the effay ; as thefe fubftanccs more readily 
unite with iron than with copper, and there- 
fore difengage the latter metal from the 
former. 

. PROCESS VIII. 

ITo ejjay Ores of Copper by humid Solution^ 

SOME pyrites and ores contain fo fmall a 
quantity of copper, that it cannot be fe- 
p^rrated by the above procefles, but is dcl- 
troyed by the repeated roaflings iincl fufions. 
Thefe, and indeed any copper-ores, may be 
ciTayed by^ humid folution, or by men-* 
firuums. 

1. By roafting a fulphurcous ore, the ful- 
phur is burnt or decompofed, its pblogiilon, 
with part of the add evaporating,,^ while the 
remaining part of the acid combines with 
the metals, erpecially with tha copper and 
the iron contained in the ore. Accordingly, 
from an ore thus roafled, a vitriolic folution 
may be obtained by Uxiviation with warm ^ 
water, efpecially if the ore has been expofed, 
during a few days after it has been roaOred, 
to a moifl air ^ as the water thus gradually 
applied better unites with the combination 
of the metallic calxes with the concentrated 
vitriolic acid of the fulphur: but all the 
copper is not thus reduced by one operation 
to a vitriol. More fulphur muft therefore 
be combined with the refiduous ore by fu- 
fion, and muft be again burnt off ; that the 
remaining part of the copper may be attacked 
by fome of tbe acid of the fulphur. By re- 
peating this operation, almoft all the copper 
and iron will be reduced Jto a vitriolic lixi- 
vium, from which the copper may be fepa- 
rated and precipitated by adding clean pieces 
of iron. 

a. Copper-ores may be more eafily eflayed 
by humid folution, in the following manner: 

Roaft the mtneralifed ores in the manner 
dircdicd in Procefs IV. and pulvcrifc them. 
If the ores be ca)ciiorm,< they do not require 
a previous roafting. Put this powder into a 
matrafs capable of containing ten times the 
quantity of the ore: pour upon the ore fomc 
water: fet the matrafs in a fand-bath, that 

the 
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JLead is generally mineralifed by fulphur. Its ores have a dark white, but a 
riiining metallic colon TheJe ores, although they form irregular maffes, are 
internally regularly difpofed, and feem to be compofed of cubes of different 
lizes applied to each other, but not adherent. Thcfc ores arc generally diftin- 
guifhed by the name Galena, fhey commonly contain about three quarters of 
lead and a quarter of fulphun They are accordingly heavy and fufable, although 
much Icfs fb than pure lead. 

Moft lead-ores contain filver, no-c but thofe of Willach in Carinthia are 
known to be quite free from it : feme of them contain fo much of it, that they 
are confidered as improper ores of Given The fmuller the cubes of galena 
are, the larger quantity of filvcr has been remarked to be generally con- 
tained. ( n) 


the water may boil : pour off the lixivium : 
add to the refiduous ore more water with 
tome vitriolic or marine acid : di^'cftas befoie 
in the rand-baih,and add this lixivium to the 
former : repeat this operation, till you find 
that the acid liquor difiblves no moie metal. 

By adding clean plates of iion, you may 
precipitate the copper, which ought then to 
btf^colledied^ fufed with a little borax and 
charcoal duft, and weighed. 

We may remark, that although copper is 
not roluble by a dilute vitriolic acid, yet the 
calx of it obtained by roafting the ore, and 
^!lo the calciform ores, are readily folublc in 
that acid. 

3. Srahl advifcs to effay copper-ores by 
boiling them, after they have been roafted and 
powdered, in water, together with tartar and 
common fait, or with alum and common fait : 
but 1 Iu\e not found this method fo effe^lua] 
as th? prreeding (2). 

[n) f.rAD-OREs, Cronftedt doubts whe- 
ther ary native lead has been found. Lin- 
nasus fays, he has feen what externally ap- 
p'rared f» be fuch. The Author of the Dk- 
tionaiy in m ftaken wi*en he fays, that no 
calx of lead is found- As lead unites flrongly 
with vitriolic acid, wc might cxpe£l to meet 
ochres of this metal as wtll as of copper. 
Accoidincly, we find fome cakiform ores of 
lead. 1. A pure calx of lead, in form of a 
f liable ochre, ceti^Jfa nativa^ found on the 
furface of galena; or it is indurated with a 
radiated or fibrous texture, of a whi.e or 
ycliowifh-green color, and rcfcmbling fpar ; 
it is caus'd fpatum plumbi^ lead-ore^ and 

hatUJpur. 2. A calx of lead is found mixed 
with calx of aiTenic, forming the ore called 
arpmeaud lead-fpar. Sometimes alfo that calx 
h mixed with calcareous earth. 


Lead is mineralifed, r. With fulphur\ fuch 
are the fcvcral kinds of ftecl-grained and tef- 
felated galenas^ which alfo contain generally 
fome filver. 2. With fulphurated iron and 
Jiher. It is fine-grained or teffclated, and 
is diftinguilhablefrom the former by yielding 
a black flag when fcorified, whereas the 
former yields a yellow flag. 3- With y«/- 
phuratid antimony and Jilver. Plumbum Jltbia^ 
turn Linnai. Its color is fimilar to that of 
galena, and its texture is firiated. 4. With 
Julphur and arfenic. This ore is foft, almoil 
malleable, like lead. From this ore lead 
may be melted by the flame of a candle. 

Lead^ores may he e£ay$d by means of the 
black flux, in the manner dire£led by Mr. 
Cramer, and deferibed in the Didiionary at 
the article Essay of Ores ; ©r by the fol- 
lowing procefsofMr. Gellcrt. 

Mix a quintal of roailed lead-ore with a 
quintal of calcined borax, half a quintal of 
glafs finely pulverifcd, a quarter of a quintal 
of pitch, and as much of clean iron-filings : 
put this mixture into a crucible wetted with 
charcoabduft and water : place the crucible 
before the nozzle of the bellows of a forge, 
and when it is red, raifip the fire during 
fifteen or twenty minutes ; then withdraw the 
crucible, and break it when cold. 

Some very fufibie ores, fuch as the galena 
of perbyfhire, may be effayed, as large quan- 
tities of it are^ fmelted, without previous 
roafting, and without additibp, merely by 
fufion during a certain time. For this pur- 
pofe nothing more is requifite iban to keep 
the ore melted in a crucible with a moderate 
heat, till all the fulpbur is deftroyed^ and the 
metal be colledled. To prevent the deft ruc- 
tion of any part of the metal afur it is Sepa- 
rated from the fulphur, fome charcoal duft 

may 
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DXV. TIN-ORES. Tin is very ieldom found pure, but almoft 
always mineralifed, and chiefly by arfenic. 

The richcft ore of arfenic is of an irregular form, of a bl ack or tarniflied 
color, and almoft the hcavieft of all ores. The canfe of this extraordinary 
weight is, that it contains much more arfenic than fulphur, whereas moft ores 
contain more fulphur than arfenic. 

The moft common tin-ore is of the color of ruft, which proceeds irom a 
quantity of iron, or of iron-ore mixed with it. The tin-ores of Saxony and 
Bohemia appear to be all of this kind. 

One kind of rin-ore is femi-tranfparent and like fpar. Laftly, fevcral kinds 
of garnets are enumerated by mineralogifts amongft tin-ores, becaufe they 
aflually contain tin. 

The county of Cornwall, in England, is very rich in tin-ores, and the tirr 
contained in them is very pure. From tin-mines in the Eaft-Indies tin is 
brought, called Malacca tin. No mines of tin have been difeovered in France 5 
only in Bretagne garnets are found which contain fome tin. (0) 

DXVl. O R E“ S of IRON. No iron is found in its metallic date, 
although feveral fands and earths have the appearance of iron, and arc even, 
attractable by a magnet. 


may be thrown over the ore, when put into 
the crucible : bur if the galena be mixed With 
pyrites, efpeciatly arfenical pyrites, it requires 
much roailing and fahne Huxes. 

(0) Tin-Ores. Nativi tin is faicl to have 
been found in Saxony and Malacca. Its ores 
are all of the calciform kind, excepting 
hlack-Uady which appears to be tin mineru^ 
lifed hf fulphur and iron^ See Molybdena. 

The calciform ores tin are, i . Tinfhne^ 
which is of a blackiih-brown color, and of 
no determinate figure % and tin^grainst or 
cr^ah of iin^ which refembie garnets, and 
are of a rpherical or polygonal figure, which 
they have probably acquired by the attrition 
of their angles. The tin-flone Teems to con- 
iift of attrited tin-gratns. This ore is calx 
of tin united with calx of arfenic, and fre- 
quently with calx of iron.. 2. Garnets arc 
faid to contain calx of tin united with calx 
of iron. 3. Mangantfe is iaid alfo to contain 
tin. Set Manganese. 

Oris af tin may be efayed in the fame man- 
ner, according to Cramer,.^9 he directed 
for the elTay of lead-ores. See Essay of 
Ores. further makes upon this effky 
the following remarks. 

I, Tin-ore, on iiccount of Us greater gra- 
vity, admits better of being feparated, by eJu- 
triattbn or Wafbmg, from earths, ftones .anJ 
lighter ordi: 2. A irtoft exsift reparation of 
•archs and ftoAts ought to be made, becaufe 


the fcoriflcation of thefe by fluxes rcqirn s* 
fuch a heat as would dcifroy the reduced uu, 
3* The iron ought to be feparated by a 
net. 4, By a previous xoafting, the arTtutc 
is diflipated, which would ofherwire carry 
off a great deal of tin along with it in 
melting heat, would change anuiher part of 
it into allies, and would vitiate the remain- 
ing tin. 5. The cflay of tin is very preca - 
rious and uncertain ; becaufe tin once re- 
duced is cafily dcftrudtiblc by the fire, and by 
the falinc fluxes requifxte for the redu(£tion. 

Mr. Gellcrt direds, that ores of tin Ihould 
be allayed in the following manner : 

Mix a quintal of tin-ore, wafhed, pulve- 
rifed, and twice roafted, with half a quintal 
of calcined borax, and half a quintal of piil- 
verifed pitch : thefe are to be put into a 
crucible nioiftcned with charcoa!-dufl and 
water, and the crucible placed in an air-fus - 
pace r after the pitch is burnt, give a violin nt 
fire during a quarter of an hour ; and then 
withdraw your crucible. If the ore be not 
very well walhed from the earthy matters, 
as it ought to be, a larger quantity of borax 
is requifite, with feme powdered glais, by 
which the too quick fufion of the borax is 
retarded, and the precipitation of the earthy 
matters is prevented. If the ore contai*};; 
iron, to the above mixture, may be addt d 
fome alkaline falc. 


Nf'itpci' 
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Neither is iron generally mineralifed fo diftinftly as other metals are, unlefs 
in pyrites and ores of other metals. 

Moft of the minerals called iron‘.ores have an earthy, rufly, yellowilh or 
hrownilh appearance, which proceeds from the facility with which the true iron- 
ores arc decompofed. 

iron is the moft common and rpoft abundant of all metals. In Europe, at 
lead, we cannot find an earth, a fand, a chalk, a clay, a vitriHable or calcinable 
ilone, or even the allies of any fubftance, which do not contain an earth con- 
vertible into iron. All earths and ftoncs which arc naturally yellow or fed, and 
all thofe which acquire thefe colors by calcination, receive them from the 
ferruginous earth mixed with them. The yellow and red ochres confift almoft 
folely of this earth : the black and heavy fands arc generally very ferruginous. 

One of the richeft iron-ores is a heavy ftone, the furface of which, when 
newly broken, is red and bluifti, and is exceedingly hard. A quintal of this 
ore furnilhes from ftxty to eighty pounds of the beft iron by a Angle fufion, 
according to Mr. Cramer. 

The iron-ore moft commonly found is a ftone of the coKir of ruft, of an 
intermediate weight betwixt thofe of ores in general and of unmetallic ftones. 
This ore has no determinate form, and eaflly furnilhes an iron of good quality. 

Blood-ftone or hematites, fanguine or red-chalk, and emery, are iron-ores ; 
fome of which, for inftance, blood-ftone, arc almoft all iron. Moft of thefe 
fubftances require but a flight calcinatioiv to be rendered very attraffable by a 
magnet, and loluble in aqua fords : but the iron obtained from them is of a bad 
quality, and they arc therefore ncglcftcd. Iron from the hematites is very 
brittle i that obtained from ochres is red-lhort. All thefe iron-ores arc fo 
refraftory, that they can fcarcely be fufed. 

Iron-ores are very various in their form ; or rather they have no determinate 
form. Sometimes they are earths, ibmetimes ftones, Ibtnedmes grains. Ac- 
cordingly, thole naturalifts who attend only to the external form of things 
in cblTing and fubdividing minerals, have been obliged to multiply the 
names of iron-ores : hence they are called iron-mres in form ^ peafe^ of bemSf 
cf coriander feeds ^ of pepper^corns^ of cinnamon., &c. which Mr. Cramer treats 
s ridiculous trifles, (p) 


(p) Ores^Irov. I. Malleable native 
it in is mentioned by Wallerius, Linneua, 
and Cartheufer. II. The eahiferm eret of 
iron aie pure, or mixed. The ^irrecalct- 
form ores are, I. Friable, as the martial 
tchre, which is either in powder, or con- 
creted, as the beg-are ; or, 2. they are indu- 
rated, Hematites. See Hematites. The 
mixxd calciform ores confift of the celx of 
iron mixed with heterogeneous fubftances : 
1. With caUareeus earth-, forming the vJtite 
fpftthofe iron ore. 3 . With fdtttws earth, 
forming martial jajper. 3. "with garnet- 
earth, fw m'la^ garnets ond bafaltts. 4. With 
argiilaceeus eat tijs, forming boles, 5. With 
sticaceeus earth, forming csltred micas, fr. 


With manganeji. See Mawcamiksb. 7.. 
With an unknown earth, which hardens like 
cement in water } Terras. Th|a I* cfaiefty 
found in the neighbourhood of veleanos. 
in. Iron is ssiisaraUJed, X. With fufphtsr, 
fottsdnfgsnartial Pyrites i Neuk irost-sfe, which 
is magnetic, the quantity of fulpbur being 
ver|t fmaU s the had-Jlent, arfemt j 

white fyHtes, 3. With Juhbstr and arfenie ; 
the arfenie^ pyritesi 4. With idtrietit acid } 
native' martial vitriol, 3. With pbiog^^oiti 
ntartUd eeed-tro, 6. With other Adphiirated 
and arfenioated metals. 

Ores efirm Map ht tjptptd by the foUowitig 
Proceftw. 

PRO- 
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pure, fluid, and in its proper merailic Race, only mixed v\ni. c.'n!:c and lio'u's 
Such arc the ores of mercury found near Montpeiiii. r, iii 1 ui, :.r.y, and in 
other plates. 

“ thus continueJ your fr'ic i-'. fu'.; {I'cn^th 
PROCESS I. for thiee qurirtcis el lioer, or for a 

. “ vht>lc hour, take next vie oi^t of ir, 

[Cramer’s Jrt c,f U£of!ng^ Proctfs 54.] aiiJ Ibiho ftiverdl urr»c» the \\\v \u^ vpoii 

which it is thift the £:(r:/ii 

To reduce a precipitate Iron oui of its Ore in d ‘‘iron which happen to he ( i perl' d judv 
thje PeJJei, he collct51*fd iiit> a reeuhis, wnicli you 

will find after having broker, the \efkl. 

ROAST for a few minutes in a teft ** When the icgulus is weighed, f:y i s 
under a muffle, and with a pretty ftrong pnallcrfbility ; then tnake it red-hc>t ; :*nd 
fire, two ccntncis of the finall weight of when fo, ftrike ii wiih a lianriTiei : if k 
** your iron ore grouly pulverifed ; that the bears the iirokes of a hvodi'cr, b:.th vvlun 
“ volatiles may be difiipaUd in pail, and the red hot ai d wlu n ctild, iind cy.tc£idj> a 
ore itfelf be fofiened in cafe it flUould be “ little, you may pionounce your iron vc»y 
too hard. When it is grown cold, beat “ good: but if, when either hot or cold, it 
it ea:tremcly fine, and roaft it a f'ceond proves britric, you may judge it to be net 
“time, ai you do the copper ore, but in a “quite pure, but liilJ in a femi mineral 
much ftronger fire, til! it no longer emits *• condition. 

“ any fmell ; then let it grow cold again, Remarks. The arfenic, but crpect.dly 

“ Compofe a flux of three parts of the white “ the fulphur, mull be difflpated by roafting ; 
“ flux, with one part of fufible pulverifed for the foimcr renders the iron brittle, Hud 
glafs, or of the like ftcrile unfuiphurcous the latter not only does the fame, but, be- 
fcorias, and add fandiver and coal-duit, of “ ing managed in a ciofe vefiel, with a falme 
“ each one half*part ; add of this flux three “ alkaline flux, turns to liver of fuJphur ; to 
“times the quantity of your roafted ore, “ the aflion of which iron yielding in every 
** and mix the whole very well together i refpeft, it can upon no account be preci- 
*Mhcn chufe a very good crucible, well pitaied ; and if not the whole, a great part 
rubbed with lute within, id flop the pores “ of it, at Icaft, is retained by the fulphu-* 
which may be here and there unfeen j put “ reous fcoria ; fo that in this cafe you com- 
into it the ore mixed with the flux ; cover “ monly in vain look for a regulus, 
it over with common fait ; and fliut it elefe The iron obtained from this fnft preci- 

with a tile and with lute applied to the “ pitation has hardly ever the requifite duc- 
points. •• tility, but is rather brittle; thcieafon of 

*< Put the wind-furnace dpon its bottom “ which is, that the fuiphur and arfenic re- 
part, havuig a bed made of coal^duft. [&/ “ main in it j for notwithflanding that the 

“ Phii III.] Introduce befides into the fur- greateft part of thefe is diflipated by roaft- 
nacc a fmall grate fupported on its iron “ ing, yet fome part adheres fo ftridlly, that 
bars, and a Itonc upon iff whereon the “ it can never be feparated but with abfor- 
“ crucible may ftand as on a lupport: fur- “ benr, tcrreftrial, alkaline ingredients, th;it 
round the v&bole with hard coals, not “change the nature of the fulphur^ For 
«« very and light them at to^ i when ‘‘ which reafpn, in larger operations, they 

the vcfliel begins to grow ted, which is “ add quicklime, or marble- ftones that turn 
** inditaCMi by the common faftVeeafing to “ into quicklime ; which, while they abforb 
“ OfHekie, Hop with grofs lute the holes of “ the (aid minerals, are, by it, and by help 
the; botbw part, ekchpt that iii which “ of the deftroyed part of the iron, brought 
nonsde Of the MIowt is itfecit^ed : blow^ ** to a fufion, and turn to a vitrified fcoria j 
“ the lY other times, they refitt fo 

adding 00 # hud theh freft fuel, thkt the ** much by their own nature a vitrificatlou. 
velTel mnf ttevtrbe nalM at top : having Another caufe of the brittlenefs of iron is 

S s a the 
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But the largeft quantity of the mercury found in the earth is mineraiifal by 
fulphur, and confcquenily is in the form of cinnabar. See Cinnabar. 


the unmetallic earth, when it is not yet 
feparated from it ; for the iion-cri' con- 
“ tains a quantity of it, and in the 
mciiing remains jnintd vviih the n inline 
“ patt : whence, the ir<<n ifi jcndcrfd very 
coarfeand biittle. Sorre i'-oH*ores .’TC 
toi^ciher untra^ldMc : ncveithrier , the 
rejiuhinrs [iKHkiced ont cf them, when 
** broken, have rometimes a real 

tallic look ; whicii proceeds undoubtedly 
“ from a mixture of a fmall quantity of fome 
ether metal or fcmimetals. 

PROCESS IL. 

[The following Procel's for eflaying iron -ores, 
and terruginous floiies and earths, is ex- 
it adtd^ from Mr. Gellcrt’a EUments of 

ROAST two quintals of iron-ore, or of 
ferruginous earth : divide the roafled matter 
into two equal parts ; to each of which add 
half a quintal of pulverifed glafs, if the Tub* 
dance be fufibic, and contains much metal ; 
but ifotherwife, add alfohalf a quintal of cal- 
cined borax. If the roafting has entirely dif- 
engaged the fulphur and arfenic, an eighth 
part, or even half a quintal, ck quicklime 
may be added. With the above matters, mix 
twelve pounds of charcoal powder. 

Take a good crucible, and cover the bot- 
tom and Tides of its inner furface with a paUc 
made of three parts of charcoaUduft and one 
part of clay beat together, in the hollow 
left in this pafle put the above mixture; 
prefs it lightly down ; cover it with pulvc- 
rifed glafs ; and put on the lid of (he cru- 
^cible. 

Place two fuch crucibles at the diftance of 
about four fingers from the air- pipe, in (uch a 
manner that the air Ihall pafa- betwixt them 
at about the, third part of the height froas the 
bottom: ’filb the fpace betwixt the two cru-. 
cibles with coals of a , modern fiz^ ; . throw 
lighted coals upon them, ,that the fire may 
defetnd andi^make them red-hot from' top to 
bottom : at firft lest the; bellows Woyv (oltly, 
and afterwards ilrongly durlrtg an jhoor, or 
an hour and a quarter then tajpe away the 
crucible, and breakit when cold. 4^]i^ulua 


will be found in the bottom, and fometimes 
fome fmall giains of iron inihe fcoria, which* 
muft be^ feparated and weighed along with 
the regujus : iht-n try the rcguhis,. whether 
it can be extended midei the hannqer, W’heu 
hoi and when cold* 

Kamrh, To difengage a metal from the 
earthy matteis mixed wiih it by fire, v,'e 
nmft change thefe rnatteis into fcoria or 
glafs. This change may be elTtiled by adding 
iome fubftance capable of diilolving thefe 
matters ; that is, of converting them into a 
fcoria or glab, from which the metallic 
matters may, by their weight, feparate and 
form a regulus at bottom. Fixed alkali, 
which is an ingiedient of the black and of 
the white flux, is a powerful folvent of 
earths and ftones : but the alkali does alfa 
difTolve* iron, efpecially when this is in a 
calcined or earthy ftate ; and this folution is 
Co much mere compleat, as the fire is longer 
applied. Hence, in ordinary effays, where an 
alkaline fdlt Is ufcd, little or no regulus of 
iron is obtained. Now, glafs afls upon, and 
diflblvcs earths and flones; but not, or very 
little, iron : confcqucntfy glafe is the belt 
flux for fuch eflays ; and exper ence confirms 
this aflertion. If the ore contains but little 
iron, wc may alfo add to the glafs fame borax ; 
but borax cannot be employed fingly, bccaufe 
it very foon fufes, and feparates from the ore 
before the metal is revived. Quicklime is 
added, not only to abferb the fulphur and 
arfenic remaining in the ore, but alfo becaufc 
it diflbives and vitrifies the ftony and earthy 
matteis of iron-ores, which ^irc generally ar- 
gillaceous. Eor which reafon,. in the large 
operations for fmelung iron-ore, quicklime 
and even in certain cafes gypfum are com- 
monly addeito faciJiutjp the fufion, ' 

The redu^totr*of iron-ore, and even the 
fttfion oMron, requires a violent and long- 
cominued bea^: therefore, in this operation, we 
muft notemj^oy'^ao inflanimabie fubitance, 
as pieeb, h Ikon confmtif im charcoal 
puleerile4 veiffish is not fen- 

fiWy vvofioiL Too mock charcoal muSk not 
be «|fe k will prevcOlt the a^ipn of 
the giafa upon ihe caetky tnaner of ahe ore, 
and xonfe^aattiy the fei^ioit tho me* 
lallic pert* fi4^rbnen^ have iUiMght me»: 
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Mercury is never mineralifcd bjr arfenic. The ricl.eft mine of mercury is 
that of Almaden, in Spain, (y) 


fhat one part of charcoal^dtift to qight parts 
of ore was the beft proportion. 

When iron is furrounded by charcoal, it 
js not decompofed or deftroyed : hence the 
iron of ijie ore, which finks into the hollow 
made of paftc of charcoal-dufi and cby, re- 
mains there unhutt. The clay is added in this 
paftc to render it more compad, and to keep 
the fluid icon colledled together. 

The air is diredted betwixt the crucibles^ 
becaufe if it was thrown dircdlly upon them, 
they would fcarcely be able to refift; the heat. 
The fpace betwixt the air-pipe and the cru- 
cibles ought to be conftantly filled with char- 
coal, to prevent the cold air from touching 
the crucibles. Dudtile and malleable iron is 
feldom obtained in this firft operation. The 
fulphur and arfenic, and frequently alfo an 
earthy matter adhering to the iron, prevent 
thefe qualities. 

{q) Okes Meecur v. Befides the ores 
of mercury enitmerated by the author of the 
Didtionary, Linnseus and Cronftedt mention 
a Angular ore, in which the mercury is winr- 
rulifed hy fulphur and by copper^ It is faid to 
be of a blackifh-grey color, of a glafiy tex- 
ture, and brittle. When the mercury and 
fulphur are expelled by fire, the copper is 
difeovered by giving an opake red color to 
glafs of borax, which, by continuance and 
eneteafe of heat, becomes green and tranf- 
parent. Ste Cinkabar. 

Cramer dtredU, that sm of mereury JhouJd 
ht ejftyed by the following Procefles z 

PROCESS I. 

ICratmr's An of AJJhying^ Procm 58.] 

To fopande Morcury out of an unfuipbunous 
“ Ore by X)j/itihtion* 

** TAKE a lump of the pulvefifed ore, 
<< one common pound, which muft ^and for 
** one centner ; put tt iw» A gbfs retort 
«< peffe^ly clean, well lorlcatedi or ^ted 
< • op 10 half the len^h oT its neck : this muft 
be *^ejy!tei|g, and tofned backwards with 
** fncli R f bat k glitfs recipiiimtm 

be ^pewiiik^ to U ^ but you 

<*muSil cbtdb a that 

the belly of it may be filled hardly two- 

S s 


thirds with the ore : this retort miift be 
placed fo, that nothing of tnt* fluid ad- 
herent to the neck of it may u!i into the 
cavity of the belly, but that the whole niay 
** run forward into the recipient. Finally, 
have a fmall recipient full of cold v^atcr ; 

be perpendicularly fjtuated, and 
receive the neck of the tetort in fuch 
“ manner that the extremity of it be h-iidly 
one half inch jmtnerfed into the water. 

“ Let the retort be furrounded with hot 
burning coals placed at fomc diffaiice in 
form of a circle, left the vefTeJ Oiould burli 
by too fudden a heat : then by 'degrees 
** bring the burning coals nearer and nearer, 
and at iaft furround the whole retort with 
‘‘ them and" with frefh charcoal, that it may 
grow nightly red-hot: this fire having 
been coniinued for an hour, let the retort 
« cool of itlelf : then ftrike the neck it 
“ gently, that the large drops which are al- 
H w'ays adherent to it may fall into the reci- 
pient : let the recipient be taken away, and 
the water feparated from the mercury by 
** filtration, and let the mercury be weighed. 

This, operation may be more conveniently 
** performed in a fand bath, in which cafe 
the pot containing the fttnd mud be 
middling rcdvhot, and the retort be able 
« to touch the bottom of it immediately ; 
nor is it then necefTary that the retort be 
ioricated.'’ 

PROCESS IL 

[Cramer^ s Art of AJf&ying^ Pvoc, 59.] 

** To revive Mercury from a fulphureous 
nabar-ort, 

BEAT your ore extremely fine, and mix 
It exadtly with an equal portion of iron- 
*< filings, not rufty ; and proceed to diftill it 
with the fame apparatus as in the former 
Protefsf but urge it with the ftrobgoft fire 
“ that can be made. 

Cinnabar may be fepavsNd from ftones 
«« by fublimation thus: Beat it to a fine 
powder, and put h into a fmall, narrow 
glafs or earthen cucurbit, the belly of 
which it muft not fill more, than one- 
third part : flop thR orifice at top \ this 

; a 
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DXVIir, ORE of the R E G U L U S of ANTIMONY, 
or ANTIMONY. Native regulus of antimony was firft obferved 
by Mr. Swab, in Sweden, in ihc mine of Salberg, and defcribed by him in 
the Memoirs of the Swedifli Academy in 1749* Mr. Wallerius mentions it 
in his Mineralogy. i 

Regulus of antimony is gencraliy united with fulphur, with which it forms 
antimony, which ought to be confidered as a true ore of the regulus of 
aniirnony. 

Another arc of regulus of antiniOny is alfo known, of a red color, in which 
the regulus is mineralifed bovh by arlcnic and by fulphur. This ore refembles 
fome iron ores, and fome kinds of blend. It is diftinguilhed by its great fufi- 
bility, which is fuch, that it may be cafily melted by the flame of a candle. ( r) 


mart be very narrow, to hinder the free 
r.<LUon of the air. Put this fmall cucurbit 
in an earthen pot above two inches wide 
in diameter, and gather fand around this 
pot about as high as the pulverifed ore 
rifes in the cucurbit. Then put it upon 
“ burning coals in fueb manner that the hot- 
tofti of the pot may be middling red-hot. 
Thus will your cinnabar afeend and form 
a foiid ponderous ring, which muft be got 
out by breaking the veflel.*’ 

(r) Orks of Reculus of Antimony. 
T, 'Flic 7Uiiiv£ regulus of antimony, obferved 
by Mr. Von Swab, is faid by that author 
to have differed from the regulus of anti- 
mony obtained from ores, in thefe two 
properties, that it was capable of being cafily 
arnalganmated with mercury, and that its 
calx ihot into cryftals during the cooling. 

Rvfidcs the ores of regulus of antimony 
enumerated in the Di<ftionary, this itmimetal 
is alfo foiind in ores of oilier metallic fub- 
fiances, as in the plumoft f her- erf ^ and in 
the f iliated kad^ ore. See Ores cf Silver 
/fnd of Lead. 

'I'hc orei of a} timony may he ejfayed by the 
following proccifts defcribed by Mr. Cramer. 

PROCESS 1. 

[Cramer’s Art of Afliying, Prpeefa Jx.) 

To obtain antimony from iu ore^ , 

C H U,S E ^ melting crucible or an 
earthen pot not glaz’d that may contain 
fome common pounds of the ote pf an- 
simony, broken into fmaJl biW. ’^Bore at 
the bottom of th^ crucible fofne jfmall tholes. 


two lines in dlantteter. Let the bottom of 
the veflel be received by the orifice of a 
fmaller one, upon which it mufl be put ; 
and when the ore is put into ir,. let it be 
covered with a tile, and all the joints be 
“ ftopt with lute. 

Put tbefc vefTels upon the pavement of 
“ a hearth, and put ftones all round them at 
the diftance of fix inches. Fill this inter- 
mediate fpace with a(he«. To high that 
the inferior pot be covered to the upper 
brim. Then put frefe and burning coals 
** upon it, and with a pair of band-bellows 
excite the fire, till the upper vefiel grows 
** red-hot take ofiF the fire a quarter of an 
** hour aftsiif , and when the vefleb are grown 
‘‘ cold, open them. You wjll find that the 
“ melted antimony has run through the holes 
made at the bottom of the upper vefTel 
“ into the inferior one, . where it is col- 
leded.. 

PROCESS ir. 

[Cramer’s Art of Affaying, Proc. Ixi.] 

** 7i roi^ crude antimony ^ or its ore^ with or 
** without addition. ^ 

CHUSE an earthen, flat, low difli, not 
glaz’d, and if* it cannot bear bring made 
middling, red^bpt, cover it oyer with a 
coat of lute without.^ Spread it thinly over 
^ith, crudd^^timony, or with its ore, 
beaten to a pretty coarfe powder, not. ex- 
** cceding a, few ounces at pnce<, jPut.^the 
diOt upon a firc-paii^ fiaying a feyr Wrn- 
log, coals in i|t : tperej^ie the fire tiflit be*" 
gins to a 
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DXIX. ORES of BISMUTH. Bifmuth is chiefly minc- 
ralifed by arfenic, and generally it is united with other ores, particularly with 
that of cobalt, 


muft inceflktuly trove the powder with a 
piece of new tobacto-pipe j for tbiscaufes 
the fulphur to evaporate the fooncr. If 
you cjicrrafe the fire a little too Toon, the 
powder, immediately gathers into large 
clois, or even begins CO melt. When this 
“ happens, take it immediately off the fire 
before it melts entirely. Then ptilvciifc 
it again, and finally make a gentle fiie un- 
“ dcr it. Your black Ihiuing powder will 
aflume an afli-color almofi like that of 
earth, and become more reffaiSfory in the 
^ fire ; wherefore you may then cncreafe the 
fire till your powder" grows middling red* 
hot, and let it laft till it ceafes to fimoke, 
‘‘ If you add to ypur crude antimony pulvc- 
rifed, half or an equal quantity of charcoal 
** duft, and perform the reft as abovcj the 
** roafting will be done more conyeiiiently : 
** for it docs not gather fo eafily into clots, 
** and melts with much, greater diflieuK)'. 
^ When pait of the fulphur is evaporated, 
add feme fat to it at feveral times. I'hus 
you will fooner finilh the operation^ and 
the remaining calx will not be buhit to 
excefs. However, if it be thus^expofed to 
«* too violent and long-lafling a fire, a great 
«* quantity of it evanorares ; nor docs it' 
“ ccafc entirely to fmoak in a g^cat fire. 
And it wnll.be enough, if growing mid-- 
diing Tcd-hof, it docs no longer emit the 
unpleafant fmeil of the acid of iulphur,*’ 

p ROC ESS nr. 

[Cramer, Pm. Ixii;] 

reduce a calx of mihmonymio a femimetalUc 
“ regultu^ 

<« MIX feme calx of antimony with aqitar- 
ter part of the black flux* and put it into 
the crucible. Cover the veftel with a tile ; 
make the fire as quickly a* the veflel can 
“ bear it, but not greater than is necefTary 
« to itielt theflux. When the whole has been 
•* well in fiifion for Haifa quaitert>fan;hour 
(wbkfl ahbj? be etobacco*pipe, 

t*ikrtt|'blF4he“tHe)^;^ the inciting 

whkh:Wii^^ iapim and done over 
^ with ulkw.,; Tfaett . i^mfshciiiiely ftrike 


the cone feveral times. You will find, 
when th^ cone is inverted, a regulus, above 
which is a falinc fcoria/’ 

The methods of calctning ouitmrty ly mmn^ 
ef mtfti of obtaining a rcojtiui of anihnony 
without a previous calcination or roaftinj.;, 
by throwing a mixture of powdered anti.r.ony , 
tartar, and nitre into a red-hot crucible, ami 
by fufing this mixture ; and of obtaining a 
marital regulus ef antimony ; are dcfcribcil at 
the aiticles of the Di< 9 ionary, Antimony, 
md Re«ui-us ^'Antimony. 

(s) Ores of Bismuth. I. Bifmuth is 
found native y refembling the regulus of brf- 
muth. IL An oihn of bifmuth, of a wh'itlHi 
yellow color, is mentioned^by Cronfiedt, anti 
IS different from the ore improperly calltd 
fewer 5 ef hijmuth^ w>hich is a calx of co- 
balt. HI. Bifmuth is mincraliffd; i, By 
fulphut\ I'his ore has the appearance of 
galena. 2. With fulphttrated iron* Blfinuth 
is found alfo in cobalts (fee Cobalt), and in 
fomc ores of filver. 

Ores ef Bifmuth may be tjfayedby the fol* 
lowing procefs* 

PROCESS I. 

[Cramer, Pro?, Ixiv.] 

** To mehhlfmuth f cm Iti ere, 

“ BISMUTH ore may be melted with thr 
fame apparatus as was dire<!led lor li't 
fbfion of crude amirrumy out of its or*. 
** [.Jcrf Ores of Antimony.] Or you rn;iv 
beat your ©re to a very fine powder, with 
the black fiux, fandiver; and common 
in a clofe veffel, like the ore of lead, or 
of tin, and melt it in a middling fitc, 
having a draught of air. But this femi- 
metal is deftruCtiblc and volatile, yoti nuift 
“ as quick as poflible apply to it that depic c.: 
of fire which the flux requires bu 
meltfid i and fo focn ask is W'cll nieiu'd, 
** the vefld rnuft be taken out of the fiie . 
and when it, is grown quite cc?ld and bro- 
ken* you wjI) find your regulus 
M«!f,Geliert dircifts that ©res of birmurh 
fliould be effayed by bifing a quintr^I o.- pij> 
verifeu oie with half a fpinul of c -: 
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DXX. ORES of the R E G U L U S <?/ C O B A E R, 
or COBALT, Cobalt is a grey-colored mineral, with more or lefs 
of a nietallic appearance. Its grain is dole ; it is compaft and heavy, 
and frequently covered with an cfflorefcence of peach-colored flowers. Of 
this fevera! kinds ate known, j All the true cobalts contain the femimetal 
called regulus of cobalt, the cdlx which becomes blue by vitrification. This 
regulus is mineralifed in cobalt by fulphur, and efpecially by a large quantity 
of arfenic. Some cobalts alfo contain bifmuth and filvcr. 

Authors have given the name of cobalt to many minerals, although they do 
not contain the lemimetal above-mentioned, but only becaufe they externally 
refemble the ore of the regulus of cobalt. But thefe minerals can only 
be confidered as falfe cobalts. They are .diftinguilhable from true cobalt by 
trying whether they can yield the blue glafs called fmalt, and the fympatheticink. 
The red elBorefcence is allb a mark by which true cobalt is diftinguifliable from 
the falfe ; but this efflorefcence only happens when the ore has been expofed 
to a moift air. 

The principal mine.s of cobalt are in Saxony, where they ace dug for the fake 
of obtaining zaffre, azure-blue, or fmalt, and arfenic. \T*ry fine cobalt is alfo 
found in the Pyrenean mountains. 

Cobalt is heavier than moft other ores, from the large quantity of arfenic it 
contains ; and in this reipedt it relembles the ore of tin. ( t) 

DXXl. ORB^S of ZINC. The proper ore of zinc is a fubftance 
which lias rather an earthy or Honey than metallic appearance, and is called 
cahray, calamine, or lapis calaminaris. This Hone, although metallic, is but 
moderately heavy, and has not the brilliancy of moft other ores. Its color is 
yellow, and like^ that of ruft. It is alfo Icfs denfe than other metallic mi- 
nerals. It feems to be an ore naturally decompoled. The calamine is not 
w’orked direftly to obtain zinc from it, becauie this would only fucceed in dole 
veffels, and confequently with fmall quantities, according to Mr. MargraaPs 
procefs. But it is fuccefsfully employed for the converfion of copper into 
brafs by cementation, By which the exiftence of zinc in that ftone is fufficienrly 
proved. 

.Mr. Wallctius enumerates allb amongft the ores of zinc a very compounded 
mineral, confilling of zinc, fulphur, iron, and arfenic. This mineral called 
blend refembles externally the ore of lead, and hence has been esMed falfe galena. 
T hefe blends have different forms and colors, but are chiefliy ted, like the red 
ore of antimony. \ ■ 

Zinc is obtained from certain minerals in the Eaft; Indies, of wlikh we know 
little, {u) 

borax, andJtalf a quintal of pulverireS glafa, fn -ner as is fiircAed for the rpafibg of antimony. 
order to vitrify the adherent earths and fiones .(t) The ores of cobalt KC eniljnerated in 
which invelop the bifflnuth. But probably a iMHe under ^ srttelfe. CpBaiy. The 
the heat r equmte for this purification would effiy, of cobart ia de(qrib|ia at the ardclf Bx* 
volatilife part pf the biftiiuth* otiLut^CoBAaT. 

If the ore be of tbe.ktnds above defcrlbed, (v) Olixa of 

mineralifed <by fulphut, or by fuIptMr and zinc, r^sortfiiig Crpnlbtft, .^ir^ 
siron, a previous roafting would be expedient, inix^. J 'Theipuira wdu^ted, 

•which maybe performed in the fitme man- dmes cryfiailiicd lead»^r. The- 

mixed 
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DXXII. ORES of ARSENIC. The minerals which con- 
tain the largeft quantity of arfenic are cobalts and white pyrites, although it 
is allb contained in other ores, it being one of the mineralifing fubfirancey. 
But as cobalt mull be roaftcd to obtain the fulphur it contains, the arfenic alio 
which rifes during this torrcfadriori is coUeiled, as we lliall fee in the article 
Smelting of Ores, and the puticular at tides of each of the metallic fubjianccs 
metuhned in this article, (x). 


mixed ore contains alfo fome calx of iron. 
This is calamine . Ii is wlvitiHi, yellowiih, 
redddh, or brown, il, Ziv.c is vnneralijed^ 
i, fulpLurated iren. Ore of zinc, VVajle- 
rius I’rfys, lead is fometinies contained in this 
ore. It is white, blue, or brown, 2. By 
fulphur y arfnici and Iran, Blende or pfeudo^ 
galena or fal/e-^galena, or black-jack. See 
FalsK'G ALENA. Thefc arc ot' various co- 
lorsf, white, ycliowifli, brown, reddiih, green- 
ilh, black. They confift of fcales, or are 
teflelatcd. Mr. Cronftedt thinks, that in 
blends the zinc is niineralifcd in the ifate 
of a calx, and in the ore of zinc, in its me- 
tallic ilate. 

Although the minerals above enumerated 
have been known, from their property of cop ^ 
verting copper into brafc, to be ores of zinc, 
yet the method of efiaying them fo as to ob- 
tain the contained zinc was not knovvp, or 
at leaft not pubiiihed, before Mr. Margraaf’s 
Memoir of the Berlin Academy for the year 
2746, upon that fubje^. That very able 
chemift has fliewn that zinc may be obtained 
from its ores, from the flowers, or from any 
other calx of zinc, by treating thefc with 
charcoal dull, in clofe vcflels, to prevent the 
comhuilion of the zinc, which happens im* 
mediately upon its reduction, when expofed 
to air. For this purpofe, he put a quantity 
of finely powdered calamine, or roafted 
blend, or other calx of zinc, tycH mixed 
with an eighth part of charcoabduft, into 
a ifrpng, luted earthen retort, to which he 
fitted a receiver. Having placed his retort 
in a furnace and raifed the fire, he applied 
a violent heat during two bpurs. When 
the veflels weie cold, and brokr;nj( be found 
the zinc in Us metalJic form adberjihg to the 
ntck'Of the yetort. 

The chief dii&cdlty In this operetioii'is to 
get an eattben retort fufficicnily cbmpai^ to 
retain the vapor of ibe; iihc,>(for it eafily 
pervades tfie Heffiafi cri|i(i 9 ) 4 es,^ Stourbridge 
and iiitliiair Velirels, as may be 
ffiCA from the ^oantitx’Jftf lowm which ap- 


pear upon their outer furface, when zinc or 
it> calxes and any infiamnjablt: njaiier have 
been expofed to heat within theie vefii'els) 
and at the fame lime fufficicnily firong to 
rcfift the violent fire vt^hich Mr. Margraaif 
requires. 

A pretty exa£f effay of an ore of zinc may 
be o^ade in the following manner. 

Mix a quaniiiy of pulverizLti roafled ore 
or calx of zinc with an eighth pait of char- 
cosl^^duft* 'Put thie mixture into a ctucible 
capable of containing thrice the quantity. 
DifFufe equally amongft this mixture a qinui- 
tily ofTmalJ grains or thin plates of copper 
equal to that of the calamine or ore employ- 
ed, and upon tl'.e whole lay another e(;iul 
quantity of grains or plates of copper ; anti 
JaJily, cover this latter portion of copper 
with charcoaUduft. Lute a lid upon the cru- 
cible ; and apply a red heat during an hour 
or two. The copper or part of it will uniter 
with the vapor of the zinc, and be thereby 
converted into brafs. By comparing tl;e 
weight of all the nietal after ibe operatir n 
with the weight of the copper employed ; 
the weight acquired, and conrcquently the 
quantity of zinc united with the copper, 
will be known* The copper whtch has not 
been converted into brafs,,or niojc t opsK*- 
with frefh charcoal-dufi, may be a^ain ndded 
in the fame manner tp the remaining ofi*., 
and the operation repeated, w^uh a hvat fome- 
what more intenfe, that any z»nc rcm.iiffni, 
in the ore may be thus extra^fied. A niriouv 
circiimftancc is, that a much grc.iter heat is 
required to obtain zinc from its ore, by dif- 
tiilatjan,^than in the operation, now tirf. 
cribed, of making brafs j in which the lepa- 
ration of the zinc from its ore feems to be fa- 
cilitated by itsdifpofitionto unite with copper. 

(,v) Ores Arsenic, I. ReguUis of 
arfenic is found native. It is of a leaden color 4 
it burns with a fmall fiatne; tnd is diiTipaieJ, 
leaving generally a very (mirU quantity of 
calx bfbifmuthi or of calx of cobalt, and i 
very, little filvcr# . When it is of ? fond ar.d 

teflr.ceo'ss 
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T -’l 011/5 ik has been ioiprojleiiy 

'7^; c~:h !j\ in (jerinan, 
r//' !t. if. Cfiix or . liVoic is found form 
«r,i powde^r ; jloiucr^ rf {irfsnic j of 

indijKijrJ fVtnjtraritjxircnc cryftats; native cry 
'/.ii itr tii-Jhiic, III, Calx oi arfenic is mixed, 
I. With fulphur : when yeWoWy it trailed 
crpi 7 funt\ \;hcn red, it is called native ;v- 
c^gar : the dilFerence of color depends on the 
proportion of the iw^o component part?, t. 
VV“ith calx of tin \ iin^grG:Hs, 3. With fnl- 
phurand fdver, in red filver^ore. 4. With 

calx $f leady in the icad-fp(ti\ 5. With calx 
of c<ibah-, in the efi)rejc€ncE cf cobalt, IV. 
Arfenic is minernltfed 'y 1. Wtth fidphurated 
iron \ arfen'ical pyrites, 2. With iron only ; 
vshltc pyr'itesy or mtfpiihcL 3. With cohalty 
in all almolf cobalt-urcs. 4* With f 'vcr. 
See Ores 5/ Silver, 5. With copper. See 
Ores y* Copper* 6. With antimony. See 
Ores of Antjmonv. CronjUdt, 

Arfenic may be feparated from its ore or 
earthy matters, with which it happens to 
be mixed, by fubUmationy according to the 
follow’ing procefs of Mr. Cramer, [Art of 
Aifiyinp, Free. Ixix ] 

DO every thing as was faid about mer- 
cury, or fulphur 5 but let the veflel which 
** is put into the fire with the ore in it 
be of earth or ftone, and the recipient be 
of glafs, and of a middling capacity. 
Nor is it neceffdry that this &ould be fill- 
“ ed with water, fo it be but well luted. 
The fire muft like wife be ftronger, and 
continued loncer than for the extia^ling 
of fulphur. Isfeverthf.lcis every kind of 
arfenic cannot be extradfed in a confined 
** fire : f. r it adheres to the matrix more 
ftrungly than fulphur and mercury. You 
vi'il! find jn the part of the veffjl which is 
** more remote from the fire, pulverulent 
and fubtle flowers of arfenic ; but there will 
adhere to the poflerior part of the neck 
** of the retort fmall foiid malTei, flilning 
•* hke fnvH cryftals, tranlparent, fometimes 
•• &a-h,red into a Mid. fubiimate, and per- 
** fe<5lly white, iftheorir of the arfenic was 
perfe<5i:ly pure ; which, tieverthelefs, hap- 
pens very feldom* The 


commonly thin, and of a grey color ; 
vi^hich proceeds fr6m the phlogjfion mixt 
with the mats* 'I'hey areoltcn of a ciiiovi 
or of a golden color, which is a fign ttiat 
there is in the mixture fftme mineial ful- 
pliur ; and if the fublimate be red or }cl- 
low, it is a figu of mucli tulphur. 

As all the arfenic contained in the ore is 
not expelled in clofc veflcls, you mull* 
weigh the refi Juum } then road it in a cai- 
cible till it fmoaks no longer, or rather in 
*• an earthen flat veflel not glazed, and in a 
ftrong fire to be flirred now» and then with 
** a pr.ker, and then weigh it when grown 
cold : you will be able thus to know how 
much arfenic remained in the ( lofe vc/lll j 
unitfs the ore contain bifmuth/’ 

If the arfenic be fulphur a ted, it may be 
purified i'y trii j rating ir wrh mercury or 
with fixed alkali, and by fubiirning the arfe- 
ftic from the rcmain'pg fulphurateJ ir.crc.iry 
or alkaJf See A '\ic. The method nf 
obtaining a regulus rj arfenic i*' delcribcd at 
the article Regulc - f A.rsenic, 

‘ Cf) OsTEocoLLA IS a fubflance formed 
by itoney matters fdimg up the iruerfticcs 
of rotten roots vf tree*. It has been par- 
^ticularly deferibed by Mr. Gleditfcb, and 
examined chemically by Mr. Margraaf. See 
Memoirs of the Berlin Academy for the Year 
1748. The former author relates, that it is 
dug from grounds containing fine fand and 
a fine calcareoua earth ; and that fometimes 
the roots of living trees had been found con- 
verted into this ftoney fubftancc. F rom Mr. 
MargraaPs experimehts we find, that the of- 
teocolia examined by :iim wa*^ compofed of 
a fine fand, a fine calcareous earth, and fotne 
rotten remains of a root. Neuman alfo fays, 
that he found marine acid in olleocoUa* But 
nothing of tb^t or any other acid could be 
difeovered by Msr^fraaf. Neuitian alfo lays, 
that he totally difiblved ofteocolla by m^ans 
of dilute vitriolic acid, Hence the fubflances 
examined by thefe two chemifts Teem to have 
been dilierent. Differences mull arlfe from 
the different qualities of the foil Ih which of- 
teocoUa is foundiii . 
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DXXIV. -p A N A C E A (MERCURIAL). This name, 
J7 which ilgnifies univerfal remedy^ is given to a preparation 
•of mercury much cn ployed in the cure of thoie difeafcs, againft which that 
metallic fubftance 1^ elFeAual. To make the panacea, fwcet mercury is to be 
taken and Ihblinicd nine times, then reduced to a fine powder, and digefted 
in goc-- fphit of wine, which is, laftly, to be diftilled off, or only decanted. 

Sweet mercury is corrofive fublimate entirely faturated with mercury, and 
tliricc lublimed. Corrofive fublimate is rendered milder by the operations 
■which change ii into fwcet mercuiy, and retains nothing of its caufticity but 
a purgative quality j but by the nine fublimations which change fweet mercury 
into tiif panacea, the faline qualities of this mercurial preparation are fo dlminilh- 
td, that after all thefe fublimations it has not even a purgative virtue. 

Thefe changes arc probably produced, bccaufc at each fublimation a fmall 
quaridty of marine acid is feparated ; fo that the pariwea contains but very 
little of tliis acid, and is little eHe than very pure mercury, united with that 
quarticy only of marine acid, which is neceflary to deprive it of its fluid me- 
tallic form, "^nd to give it a faline appearance. 

The panac.a theft tore taken internally produces only the effeds of mercury 
much divided, a’'d in llich a ftate that its molecules may be divided more and 
more by the adion of the veflcls and liquors of the body, without teing 
capable of uniting again £b as to form fluid mercury. This remedy is there- 
fore very proper for exciting faUvations, and produces nearly the fame e^£ts 
as mercury adminiftered by iri^aion and fumigation. \ * ' 

We may employ the panacea with fuccefs in venereal dileafes, and in others 
in which preparations of mcrcuij, arc fuitable: It may be given conveniently 
in pills or in a bolus, mixed with proper fubfiancys, and cannot be given in 
any other manner, bccaufe it is inloluble, and is very heavy. The dofe of it 
isfmm. jflfk to twenty-four grains, and even more in fome circumftances. .St-e 
iht artiik Maacuair;, jfar tbe medicinal tffes of this prepaf-ation^ 
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DXXV. PARTING. Parting is an operation by which gold and 
filvcr are feparatcd from each other. As thefe two metals refill equally well' 
the aftion of fire and of lead, they mud thcicfore be feparated by oiher me- 
thods. This feparation could not be cfftftcd, if they were not foluble by dif- 
ferent menftruums. t , 

Nitrous acid, marine acid, and fUlphur, which cannot diflblve gold, attack 
filvcr very eafily •, and therefore rhefc three agents furmfh racthoHs^of feparating, 
lilver from gold, or of the operation called 

Parting by nitrous acid is the moft convenient, and therefore moft iifed,.. 
and even almoft the only one employed by goldlhViths and coiners. Wherefore ir 
is called fimply farting. That m^e with the marine acid is only made by> 
cementation, and is known by the name of concentrated parting. Laftiy, part- 
ing by. fulphur is made by fufion, which the chemifls-call the dry way, and i* 
therefore called dry parting. We lhall deferibe each of thele methods. 

DXXVI, PARTING hy A Q.U A F O R T I S. Although 
parting by aqua fortis be eafy, as we have faid, it cannot however fucceed, 
or be very exa^ unlcfs we attend to fome elTcntial drcumilances. 

I. The gold and filver muft be in a proper proportion y for if the cold was> 
in too great quantity, the filvcr would be covered and guarded by it wm^the 
adion of the acid. 

Therefwewhen eflayers do not know the proportion of thefe two metals in 
the mafs to be operated upon, they difeover k by the fdlowtng method. 

They have a certain number of needles compofed of gold and filver allayed 
together in graduated proportions, and the alky of each needle is known by a . 
mark upon it. Thefe arc called proof-needtes. 

When eflayers want to know nearly the proportion' of gold: and filvcr in a 
mafs, they rub this mafs upon a touchftonc, fo as to- leave. a mark- upon it; 
They then make marks upon the touch-ftone with- fome of the needles the 
color of which they think comes neareft to that of the maR: By comparing' 
the marks of thefe needles wkh the mark of the mafi, they difeover nearly the 
proportion of the gold and filver in the mafs. 

If this trial fliews that in any given mafs the filvcr is not to tiie gold as three - 
to one, this mafs is improper for the operation of parting by aqua fortis. In 
this cafe, the quantity of filvcr neceffary to make an allay -of that proportion 
mull be added. 

This tqjeraiion is called quartetUn, probably becatifit jt reduces the gold tO 
a fourth part of the whole mafs. 

a. That the parting may be exad, the nttipm ncid'ur aqk^^tis emplc^ect 
muft be very pure, aiid efpcdally free fipm mho^ aud’milnne 

acids. I« punty muft afiortaiikijy 

ficient, the acid muft be purified bjf an opefaiit^ . 

Fohtis. Sc* that article. 

If the purity of the aquaforfis was not attended to, i riu^ritjndf filver propor- 
tionable to thefe two foreign acids would be f^arated dliting the felotipn j and 
this portion qf filvcr, reduced by fhefe acids to vftricfi'Of ^^r add to luna cor- 
nea, would remain mingled with the gbidi which 0^ te 

OJtirely purified by the operation. , , , . . ^ ^ , , 

When 
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‘Wiwn the tnetelHc mals is properly allayed, it is to t>c reduced to plates, 
'rolled up fpirally, called cornets-, or to grains. ^ Thefe are to be put into a 
matraf^ and upon them a quantity of aqua fords is to be poured, the weight 
.of which is to that of the filver as three to two : and as the nitrous acid employed 
for this operation is rather weak, the lulution is afiifled, cfpecially at firft, by 
the heat of A^fand-batb,’tn which the outrafs is to be placed. When, notwith- 
ftanding the heat, no further mark of Ibhuion appears, the aqua fortis charged 
with filver is to be decanted. Frelh nitrous acid is to be poured into the 
matrafs, ftronger than tlie former, and in lels quantity, which muft be boiled 
..on the rc^iduous roafs, and decanted as the' former. Aqua fortis mull even 
■'be boiled a third tinoe on, "the remaining gold,, that all the filver may be cer- 
tainly diflblvcd. The gold is -then to be wafhed boiling v^ater. Tins 
■gold is very pure, if the operation has been perj^med with due attention. It 
geld^^f parling. 

No addition of filver, is re(|uircd, if the quantity of filver of the mafs 
•is evidently much more confidcrable than that of the gold: perfons who have 
not proof needles, and other apparatus to determine the proportion of the 
,allay, may add to the gold an. indeterminate Quantity of filver, obferving that 
this quantity be rather too great than too ftnall, and fo confidcrable as to render 
-.the mals nearly as white as filver ; for a large quantity of filver is rather 
favorable than hurtful to the . operation It has no. other inconvenience than 
an uielels expence, as cbe. larger tfie quantity is of filver, the more aqua fortis 
muft be employed. We ou^c to attend .,fo this faft, that the color of gold 
, is fcarcely perceptil^in a niaft two-thlnls of which is filver and one-third is 
gold ; this color then muft be much lefs perceptible when the gold Is only one- 
fourth part, or tefs, of- the whole mafs. 

If the quantity of gohj exceeds that of the filver, the mals may be expofed 
to the a&km of aqua regia* which wpuld be a kind of inverle parting, becaufe 
'the gold is dififolved in diat menftruum, arid the filver is not* but rather Kr 
duced to a luna cornea, wlficK remains in fbrm pf a prccipitaice after the ope- 
ration. But tiiis method is not much pyaftifed, for the following reafons. 

Firft* the , gpM cannot be eafily feparated ftom the atpia regia for if the 
jparting has b<^n made irith an a^ widt fal ammoniac, or if 

thegoM be precipitated by a s'^anle alkali, this gold has a futbiihating quality, 
and Its reduftion requires paipcular operations. If the aqua regia has been 
madfewith fpidt ftlt* and the precipitation by a fixed alkali, die 

igold wfil not then be ftfiroinating, ^t the precipitatiph wiU bq very flow, and 
pcobablyJfiCQasB^^ 5 ^ <?qt.DjFut,)Qi»ATrNd). . 

.Seqoadly, in ebp the filver is indeed precqiitated into 

-a bina andjihui bint this ftparation is hot perfeft, as a fmaU 

quandty'ot luha difiblv^ by the acids, if this fplucion 

.even cotild be oidy efl^ifteq fuherabundaht water of thefe acids. Ac- 

^ ^ the gold by aqua it^ia, 

'as,the'^ii|;}s ’fortis. - '."We fball afterarards fee, at the 

that by *3ds operation, 'fflyef may' -be 
feparet(^;|mihjb^i|y;^^ thi^jneodfity Of quaftatipn, although thefe metals 
Ihould dot bhio a {uhj^prc^rtkm for the parting by aqua fortis. 
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The gold after the parting by aqiu forti$ is much more ealily colteaed when’ 
it remains in ftnall maffes, than svhen it is reduced to a powder. 

When the mafs has been regularly quarted, that Is, when it contains three 
parts of /liver and one part of gold, we miift employ, particularly for the firfl: 
i'oliuion, an aqua fortis fo weakened that heat is required to a/fift the folutlon 
of the filver: by which means tiielblution is made gently j and the gold whiclii 
]\-mai"s prcf'.'rvV.s the form of the fmall rna/lcs before the folution. If the 
:;(}ua fortis employed were ftronger, the parts of the gold would be difutiited 
and ret'uced to the turm of a powder, from the adlivity with which the folution- 
wf)uld be made. 

We may indeed part by aqua fortis a mafs containing two parts of filver 
to one part of gold *, but then the aqua fortis muft be ftronger j and if the Ib- 
Ui'ion be not too muchhaftened, the gold will moreeafiiy remain; in mafles after 
the operatidn. In both cafes, the gold will be found to be tarni/heil and 
blackened, probably from the phlogilton (rf" the nitrous acid. Its parts have 
no adlicfion together, becaufe the filver di/folved from it has left many interfiicesi 
and the cornets or grains of this gold will be eafily broken, unlels they be handled 
very carefully. To give them more f.lidity, they arc generally put into a teft 
under ii muffle and made reel-hot, during which operation they contraft con- 
fiderablv, and their parts are approximated. Thcfe pieces of gold are then 
found to be rendered much more fohd, fo that they may be handled without 
being broken. By this operation allb the gold relumes its color and luftre j 
and as it generally has the figure of cornets, it is called go/d in cffraefs, ox grain 
gold. Eflayers avoid melting it, as they chufe to preferve this form,, which fliews 
that it has been parred. 

The gold and filver thus operated upon ought to have been previoufly refined 
by lead, and freed from all allay ’of other metallic matters, fo that the gold 
which remains fhould be as pure as is poftlble. However, as this is tlie only 
metal which refifts the action of aqua fortis, it might be purified by parting from 
all other metallic fubftances ; but this is not genemlly done for leveral reafbns. 
Firft, becaufe the refining by lead is more expeditious and convenient for the 
feparation of the gold from the imperfect metals ; and fecondly, becaufe the filver, 
when afterwards Separated from the aquafortis, is pure} laft'y, becaufe moft 
imperfeft metals do not remain completely and entirely difiblved in nitrous 
acid, from the portion of phlogifton which this acid deprives then? of, the 
gold would be found after the parting muted wtfh the part w thefe nietals which 
is precipitated. - 

The gold remaining after the parting ought td be WeN frr ch^nfe 

it from any of the folution oif filver which might fo it i and fo^tW 

purpofe diililled water ought to be ufcd, or at.le^ Wa|eT t|?e puri^ which 
W been afeertained by its n(H .forming a precipitate With aJCbiuiioM filver, 
becaufe foch a precipitate Would alter the purity of the ^ 

The filver difiblved in the aqua forth may be ftpaW|^ eitlWV hf dlftillatfoii, 
in which cafe all the aqua fortis is rccovcriid vei^'pu^ fit for hhother 
parting -, or it iria,y be precipitated by fdnie 

finky than this metal with nitrous acid* Copper is gehei^ly eoqi^ed for:t^ 
purpofe at the mint. 

,The 



PAR 


5^9 

TIic folution of filver is ]^ut into copper veflels. The aqua foi tis diflblvcs 
the copper, and the filver precipitates. When the filver is all precipitated, the 
new folution is decanted, which is then a folution of copper. The precipitate 
H to be well waflied, and may be melted into an ingot. It is called parted 
When this iilyer has been obtained from a maft which had been re- 
fined by lead> and when it has been well waflicd from the folution of copper, ic 
is verypnjrA 

Mr. Crainer obferves juftly in his Treadle on Efiaying, that however accurately 
the operation parting has been performed, a Imalj portion of filver always 
remains united with the gold, if the parting’ has been made by aqua fortis •/ 
or a fmall portion of the gold remains united with the filver, if the parting 
has been made by aqua regia; and he etlimatcs* this /mall allay to be from a 
two hundredth to a hundredih and fifeieth parr, which quantity may be con- 
fidered as nothing for ordinary purpofe5,. but may become fenfible in accurate 
chemical experiments. '(%) 

f»)! T^hc m:,fs of gold and filver fo be Into a ghifodifrccn inches high, anti ten or 
qiiar4ted,. ought previouily to he tw<!ve inches wide at hotto n, plactnl in :i 

which may he done by melting it in a crucible, coppcr-pan twelve inches wiilo ut bottom, 
and pouriiiff it into a large veflcl full of cold fifteen inches wide at top, and ten inches 
water, while at the fame time a rapid cir- high, he ufujlly prit abou: ei/ihty onneebof. 
cular motion is given to the water by quick- metal, with twice as- much aqua fi^ras. 
ly ftirring it round with a fiick or broom. The a^ua forth ought to be /h llrong as to 

The vefleis' generally u fed for this opera- be capable of a£bng fenfibly on filver when 
tion, called have the form of, cold, but not fo /trong a.s lo v.olciu!}. 

truncated cones, the bottom being common- If the aqua fortis be very ihong, l.ovw'vvr 
ly about feven inches wide, the aperture purCi and if the veflels be well clo e.l, a finall 
aboutoneor two inches wide, and the height quantity of the gold will be diiToIveJ along 
about twelve inches, Thefc glafs vclfels with the filver, which is to be gu irJed 
ought to have been well annealed, and chofen againft. 

free from flaws ; is one of the chief inconve* Little he,tt ought to be applied at the be- 
nicncics attending the operation i«, that the .ginning, the liquor being apt to twcll and 
glafles areapt tocrdck,byexporuretoco]d,and rUe over, the vdlel; but when the an j i.s 
even when touched^ hand. Some opera- nearly faturaled, the heat may be i’atVIy cn- 
tonjfecurctheir glalfebyacoating. For this efeafed. 

furpofe they fpread a mixture of quicklime When the folution ceafes, which nuv be 
flaked with beer and whites of eggs upon Imen fcbowh by the difcontinuaucc of the efTcr- 
cloth, which dieywraproundtha lower part of vefeence, qremidion of aar-buhbles, ilie li- 
the vcficl, leaving the upper part uncovered, is to bejjj^red off. , Jf any grains ap- 

that they may fee the progrefs of the opera* peuf cniire, hiore aqua foriis mufl be added, 
tion; andoycr this cloth they spplyacpm^pfi- that all the liJver maybe diflblvcd. If the 
tiohof cUy and hair. to pnt operation has h^cn pej^ormed /lowly, tlie re- 

the p^fifig-glafffs in copper vcW« ephtainiog maining gold will have ‘flill the form of dif- 
fomc water, and fubporfed by with tmi\ mafies, which are to receive folidity 

fire under , them. When the he^ comm u- and color by fire, in the manner direxfted by 
nicated by tbc watdr is too gi^t, »t may be the. author of the DiSionary^i If the ope- 
by addlpg, CoW ration has been performed haft'ily, the gold 

done cam will have* the appearance of a black mud or 

fidea to too powder, which after five or fix^walhlngs with 

fudden\^]nbl^»^tioit pure water muti be meUed. 

glafs. The {ateption of tmi contrli^ance is, The Jiher is tifuatfy recovered by precipitat- 

that tbe contents of theglnifo, if thefe fliotild ing it from the aqua fortis by means of cop 
break, niay be received by the copper vcflcl. pcr-vcftcls into which the liquor is poured. 
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PXXV. PARTING (C O N C Hi N T R A T H D>, Con- 
.ctntrau'ii }.'art !ji;^>; .dio cMed pi'irttHg by ctmentdlioH^ ^tuaWy pe^ 

by c'iijcntation. This partinjg or purification of ^gditi iS uhrd wheh the 
cjiiantiiy of it is io great in proportion to the filver, that it cannot be leparated 
by aqua fortts. '1 his operat^n is done in. the following manner. 

A cement is firft prepared *compofcd of four parts of bricks powdered ati i 
fifted, of one part of green vitrioh-cakined till it oecomes red, and of one part 
of common fait. The whole is very accurately mixed together, and a firm 
pafte is made of it by inoiftening it with a little water or wine. This cement 
is called cement royal., becaufe'it is employed to purify gold, which iS'^onfidered 
by chemifts as the king of metals. 

1 he gold to be cemented is to be reduced to plates, as thin as fmall pieces 
of money. At the bottom of the crucible ,or cementing-pot, a ftratutn of 
cement, of the thick nefs of a finger, is to be put, which is to be covered with 
plates of gold \ upon thefe another ftratum of cement is to be laid \ and then 
more plates of gold, tilbthe crucible or pot is filled with thefe alternate fimra 
of cement and of gold. The whole is then to be covered with a li.i, which is 
to be luted with a mixture of clay and fand. Thi.s j>ot is to be placed in a 
furnace, or oven, and heated by degrees till it -is moderately red, which heat 
is to be continued during' 24 hours. The heat muft not Ise 10 great as to melt 
the gold. The pot or crucible is then left to cool, and the gold is to be care- 
fully leparated from the cemenit and boiled at different times in a large quantity 
of pute water. This gold is to be eflayed upon a touehftone or otherwife; 
and .if.it be found not efficiently purifioi, it is -to be cemented a fecond time 
in the fame manner. 

The vitriolic acid of the bricks and ofithe calcmed vitriol difengages the 
acid of the common Talc during this cementation ; and this latter atdd dif- 
foives the filver allayed with the gold, and feparates it by that means. 

This experiment proves, diat although marine dcid, while it is liquid, cannot 
attack filver, it is neverthelefs a powerful folvent of that metd. for this 
purpofe it raufi be applied to the filver in the Rate 6f Vapors, extreme^ concen- 
trated, and aifilted with a confiderable heat. AU thefe cimitnt^lsuiorii are united 
in the concentrated parting. ■ * 

This experiment proves alfb, that notwithflahding all thefe drcumftancea^ 
which favour the a^<xi ofthe marine acid, it is incapable of difi<:4vmg gold. 

Lafily, the marine .acid in this Hate more effoSiuiiUy difiblvea ibe,lUver than 
>the nitrous acid does in the parring by aquafortis^ ikKCit^S focoeeda 

or of plates of copper which are thrown Th&prn:Cpitated'filvsfnMsfthe.wellwalb> 

alonj; with the liquor into glals-Vefiels. A ed in' ^iline iw^ter, and fuM 

confiderable heat is r^uirSd to aCoederate nitisr, tlie.hKpf lriiieb.!s.foj^rify 'ai|^ cu- 

;this precipitation. Dr. Lewis fays, be baa preotis inrhl^ inay ' fo the 

obferved 4 h«t whiefi (he aqudifprds was per- , filver. 

fc£t1y faturatc^ wlth i0ver, 'iw;pr«ripitatioti ]FVc|in(hif, fi^jdh{hof.l^^ 

wa; occafioiied .by jpMtes pf copper, .dll a ahlue 

drop or two of aqua fonis was ad#^ to precijMqttfen';' 

the liquor, and .then the"{irecipitadMv'h^;fHt ■. y. ^ 

.and continued as nfual. ■ ■ • 

«eU 
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we0 when the hlvef is in & fnrsU n fvi^sortion as that it 'aould be prote&cd 
from the aifUon of the nitrous acid in the ordbary parting. 

inihead of lea fidt» Akre ntay be 4)li»it wdih equal fuccels*, becaufe the nitrous 
acid is then put in a ftate to attack the filver, ikstwithAanding the quantity* of. 
gold which covers it. 

Several chemilfs and artifts uie both nitre and common fait in the cement 
royal', which Ibews that the acids of aqua regia^ applied ki this manner at the lame ' 
time to golil and to filver, attack the kttcr uKrtal preferably tq the former, (a) 

The gold muft be very carcfuHy wafhed after the O|}eration to cleanfe ir 
from particles of diflblved filver* which orherafife would fticfc to it. 

The filver may be fenarated from the cenaent by fuGon witlt a fufficient’ 
quantity of lead atul HtnargCr and by cupelling the lead which retains the 
hlver. (JJ 

DXXVIII, PARTING’ (DR Y}. Dry parting, or parting by 
fuftbn, is performed by fulphur, which has the property of uniting eafily with 
Giver, while it does not attack gold. 

This method of feparating thefc two metals would-be the cheapeft, the moft' 
expeditions andconven'ient of any, if tiie fulphur could diffolve the lilver, and' 
ftparate it from the gold as well and as cafily as nitrous acid does : but, on the 
oontraiy, we are obliged to employ particular treatment, and a kind of con* 
centration, to begin the onion of the fulphur with the filver allayed with gold. 
Then repeated and troubleforae fufions muft be made, in each of which we are 
obliged to add dilTereht intermediate fubftances, and particularly the metals 
which have the ftrOtigeft affinity with fulphur, to alTift tlie precipitation, w'hicU 
in that cafe does not give a regulus of pure gold, but a gold ftili allayed wirli 
much filver, and even with a part of the {necipitating metds ; lb that, to com~ 
pleat the operation, cupellationJs AecefiaT* andtUib partit^ by aqua fonis. 

From what we have faid concerning this operation we may perceive, that it 
ought not to be made but when the quantity of filver with which the gold is 
allayed is fo great, that the quantity of gold which might be obtained by the 
ordinary parting is not fufficient to pay the cxpenccs ; and that it is only proper, 
for concenttucing' a larger quantity of gcdd in a fm^ller quantity of filver. As 
this dry parting is troublefome, and even expenfive, it ought not to be under* 
taken but on a oohfid^rable quantity of filver allayed tyith gold. Accordingly , 
Cramer, Schluttcr, Schindier, and all good qnemills and artifts who have given 
process thqdry partings recommend its uie only jn the ateve*mcntionecl 
cafes. wiftj that this operation cpqld be improved: it, would be much 
more advantageous, if it could be done by two of thr;ec iVfepas ]|.»nd if by 

( 0 ) By di!* flWthnd lynie .of ;^e gold' again. ttieHe<l» htat into and ceuwoted 

would junhahly be dli^iveU .alphgjwitfa the as before. The bperatfun is trpablcrbinr, . 
filver. As AO advantages are luo to ai^nd and is . now little, ufet), excehtliig, as Dr- 
it».to.gtve it -preference to eemeatappn With Lewis fays, for extradipg ulyer or baftt. 
Mtre or... with f^falt fingty, , Dr.' Lewis metals- from the 'furface- of gpld^ .and thus 
doM judtmbufly, .X difapprove of it. giving to an alloyed metal tW color and' 

(ij) Gold is never by one opcr appearance of pUte gold, 

rauon of.dds kind. It tnufttfaereTorc be 


the-ie- 
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iltcfe an.cxaA be obtjained of a'^hjjyi qtMffli^of.gblS 

^ith a large qusWEJty’ pf ,'fii<frcr« (t} . .■ ■■ •- • ..-."i-i /' 

* tJnder jfec article PvnfricATitWi’’ efr<3otl> ^ 

this purtficad 0 n"is,atniiei^^''paiti!igi' 

-panes in tliai operlacbii.'-' ' ' " 


(c) As this cpcratbh for 




.fmjill quantity from a large ^aci'^tty v^tof.i** 

.of filv« ; notwithftanding ,its ii«(o|n^. , 


miences, approved ; Schlutwr, Scbt#j:» .»bd 

and other Authors, and jjtaaifed in lioMr in al i^6fe cov^d ewtcjtWe, «foe ttjrd 

.we foaif add to the artiele in the piaionary of the reJiavcej^ iftj itad at 

concernfng it, what Dr. Lewis, in His eXr fotfo ‘W"0s' is nkited, the whhfo i» well 
cellent Hiftory of Gold, has faid upon the jhinfihi, that -the frefli filver m# he diitrlF- 


<x>v^d ' tVirA 


The 


e moft advanugepws method -of fopa? Wt W*. . peifo^^nM^ * 

a fmall portion of gold iToih a targe wohdeh .»#i nn «np^,<^ 


lilver without atfedii,ng tlw jgcdo: huths fuU fender ph powheatitm of 'the 
phurated fiJver does not^w ^hinenWgbfo filven nie^el6tpuhfofom«i 'The fufion being 
tuher the fmall particles of gold diffuftd cohtrhwed en holit longer, another third of 
throuah it to reunite and fo|*|e,a|t. 1|he/%i»t* the :uhfidpha?»fi^..>i^»^ »nd a»» 

tom, I'omc addition is ncceffary 'for njwl^ihg hour after this di* temallwcr j .enter which 
and' carrying them down. 'V.-,. 'the'ifwfism; ^ls\ft^cr '’'t^lnt^d.. 

In' order to the conitiiixtiiife''i|»;'ith;the'M- tih^'^the';flsittt«|'":heii|gi|l^a;,-sf ^ 
nher, fifty or fixty ptiuiids hf ttid' -vhhlf ifour frpfofh^^^^ 


into grains hf fufidi^t 

with ^a^^fniiali 'cruciMs , 

fiitij .of aie grartuiafed'i^l^l^^h^f^^^^::;'^^ '^I ^^ f%ht 

j«iwdcri:d ■iidipliurp,*^' ri'be'' 

, wiih'thfijfu*^jh'>^ epth/patjlilK 


hdeiliiftM'Sih'e 


li«t ths 
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pcarance, as if it were covered with dufl: or with a very thin flcin, froth which 
appe.iiiince the name of pellicle has been given. 

As all ciyftallizable falts may be cryftallized by evaporation alone, in the 
folution therefore of any of thefc falts a pellicle may be formed i and alfo» as 
all lolutions of falts, evaporated till a pellicle is formed, furnilh cryttals’by ex- 
pofing the liquor to cold, chemifts have cflablilhed a ge^aral rule for cryftalli- 
zarion, to evr-porate folutions of falts till a pellicle is formed, and then to leave 
tilt m to cryftallizc by expofure to cold. 

rhis rule i-. applicable to many falts, but is not general s for fome falts, as 
common fi.lt, do not cryftallize by expofute to cold, although the foltMion of 
them has been previoully evaporated till a pellicle has been formed' f while 
other fills, as nine and Glauber’s fait, may be cryftallized in great quantities, 
.ahhouAh their folutions have not been evaporated fo much as that a pellicle has 
been formed. Hence,'to cryllaJlize fuch felts as cothmem falt» the evaporarion 
mull be continued after the pellicle has been formed} ihd to obtain fine cryftalb , 
of n’tre, Glauber’s felt, and others which cry{J'»ili*e in a limilar manner, tSfe" 
evaporation muft not be ctintinued till a jpclUcle is formed, but their folutions 
mull be left to cool Qowly before it has been fo much evaporated. See Crys- 
TALLIZAriON of SaI-TS *' , . 

DXXXI. PE^NNY - WEIGHTS. Peony-weights are fidli- 
tious j)arts into which we fuppofe any mafs of ftlver to be divided, to fpecify 
its degree of purity. , ' 

Any m'afs of filvcr, the purity of which is to be *jtamined, is fuppofed to 
confifl of twelve equal parts called jpenny-wetghts j and the ftlver be per- 
fcdlly fine, and contain no allay, then the twelve ,paftis of the tiiafs ^rc all of 
pure filvcr, and this filver is feid to be revive If the 

mafs of filvcr contain a jtwclfth part Of allay, it /^ili .then contain Only eleven 
pA'tsofpurc filver, and it will be cidled //t«r &c. 

To expofe more ptecilely the valUfc of pennyHWeight U fubdivided 

into twenty fovtr grains, (d) ' 

-DXXXII.' P E'P P E R.' 

(.J) A ferny-weight is alfo a real weight .TOe refioou* o^ioal by applying 

ofeti in the wei;ih:!»g of m'etals. it iseqtial rei&ifie^ fpidf at firft, amounted to only One 
to twcnttjfnur real grains,; and i# the dtainfand fix grains from an ouheC j art 
twentieth rai t of an ounce troy. Clia»e 

(f) pRpMR. Neuman fays, that P/swk*, ^ye^ion fo. Of po 

or 'Jumtika Heffer, appears ftooi! a themiCid'' 4,; 

examination to contain, 1,. An indiltolubm •fo 
earth, cjicceding iti' qoantitv^alLthe./Othw 

principles taken nji^etheriland y- ■'qf.Ihe .fc- 

■fivc drairs and a 

Gununy. ot irwftilig^^_X*^’'iilatieii' ■, ebA- 

thc fogredint next in quamtitjK'’-" AnithiAsy. 
triVrttS'f with water a* firfi gaveAWoiiWafo .tlfougn 
> and two gr-iins ol -gumr^ 

> other ounce.' freed by rcSified' ftfiiiic fimm 0 . that of, 
that the TOenfti'Uttm.eoirid dji&l'y^'./y,idWM • tfor' 

'#dl with. water five.'fcruplea of muejiage.' - -Aind 
^ A Kfiaou8.rubftaht;e in-'an^teir quairtbyv ^ 

’ .t;., : ' ‘r"" ■ "■.'■'v'i'''.' wafs^'t 
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DXXXin. PERU V 1 A-N: - B A R K. (f) 

DXXXIV. P E T R O L E U 5flrBiTUMEu. 

DXXXV. P E T U N T S E: < (g) 

DXXXV. P.H LEO M/ ha’^e the mme Phlegm 10 

the molt watery part obtained froni bodies by 'diftiUation or otherwife. 

Phlegm is' frciMciuly Water fupcrabundantly, and not combined In 

the bbdics '.frbm which it is obtained. Such are the p.hiegms obtained by dif- 

water : to which may be added; that the oil nature of its chemkal principles j and is, in 
of pimento, like that of cloves^treSdeechiedy effeft; the fameicin j of fruit gathered bc~ 
in the. flicll , or corticid. part, the internal fore it is grown tally ripe, and freed from 
lubllancc.yielding little or^none. ^ a.f That the outer Ikin.-, hUaman, . 
the heat and pungency are lddg?d iii. t^e r(siiuv.iAN Bark.., Neuman fay.s, 

refin. In this refpeft aiib.' pimehtp screes that From a pound of Peruvian bark reiSlihed 
withcltWest hult as plmeiW^ in iubjRSnceyis Ipirit extra(^ed ten drams and two fcruples 
far Icfs hot hnd.^ry thatr ciovea, It# refin is ®f ridfittou# matter ; and that water cxtradlcd 
alfomore mlld. 3. That the gftmihy piarts from the refiduuto five drams of gummy 
have vc^ littfe a«ftivity. , ■ matter.' He fays alfo, that by applying 

, Re&ined rWrit of. wine elevates: nothing' wate^ firft,' and fpirit, tf» the 

from this fpice in dlftinatldn, the oil of pi- feveh drams and a fcriiple of 
mepto beintt, too ponderous to.r>fe with lb gihwc^y iniatter, and fix drams of refinous 
light a fluid. • The only Way of makii^^a ’tnattiw were extra^fted. To this Dr. Lcwks 
fpirit from it is to diflbl^ fotni of tile birih adds the folloWihg'iibte. Set his edition of 
pure fpirit of wine. An agreeable tpiritubus Ntunieny Wtrks, 

water may he tipide with-, ptb^ fpifrii, the ' ** Different Ibrts of Peruvian bark di/Fcr 
watery pblegjW iflf tha^. riighot' icarfyiBg ttp f|^' Confi<jcrably> in .their yield of extradl. Thofe 
part of the or], .' which Jl. examintal afforded, a much larger 

The of the IntliW .ffushtify ®f extrad than Neuman 

tains an effential oil whlth'Kas a ftrbhg and bhtained from hisi 

durable fmdt, a taffe^fhe milddl of all ‘S.lt . jk bbfcrvable bf this drug, fays he, 

eflential oils. .This^oil it liai^y eleykted^m^ ^that iW' affringency itfidds wholiy in. the 
diftillatibn'twr^ifiW rpinctof wiool whieh' refith' which oo»‘ hot appear to be in any 
thereby aciJUires the flavor^ ' but none of the degree foluble in wa^ry> liquors, but its 
pungency, of the. pimper.’ Thd IpirkuoUs' -h^ternehi in a ^oimy-refinous fubffance, 
extra^ Is cxoeffively. IWiy. TM watery «x- or itieh a one as is fiduble both in water or 
tra& is, alfo very.hbtfSnd bi^g. Neither .in; fpirit. Both principles may be extradted 
diik :menftffi«m,jipr : %;<boiIiog in Wkter, the refin melting out 

exhdBiJurtheh^ , Wdhe heat* and reitdering the liquor turbid. 

Sixteen The dieoiiaidn :m . this Abate tallcs aftringent 

w.ith water asWeJl ks hitwsr^but on Banding it depoiites 
and afterwardii .widt. vrBiffed BMr^ three, .therein .iM'.hi^tnes cli^ proves 

draa^S:^?^^r.eCn; .another potiQ^v< ttwated ffrffc- firoply, bittey. Repeated cociion ,aj,»d large 
with l|lriit, . gave two .quantities of water are {teedTatry/pr -extrai^- 

:'ipg; all t^..yirtiK*'i.<or;the barB.; tbe-refin 
’ . inel.ta:<Mit’'ii»'thcBrfthoUing«^tthe decoSions 

'itnade afterwards' - are 'h^nfpkreh't' and bitter, 
' 'WiBihnt.'the leaff'.tuBiidners or'aftriogen'ey.” 

. . ■ (jg'l-.PtTONTS®. This' 'is 'the'.Chin'efe 
k ffone which is'Otki’or the 
.ingredienw-of oriental -porcelain. It is faid 
jFtom;,,k' fiV'-' ' to.-be whitev fufihle by.fire^ to give phof- 

®Bd ; phoric. light when rubbed, and to have the 
de- other 'properties of-^ ftoncs called fluors. 
i See PoViQtLAJii. 

" U u o ' tillatioa 
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tillation with the heat of a water-bath, from ail rbofc vogetabie and animal 
matters which contain no principle fo volatile a? to rife with a kjfs beat than 
that of boiling water, '] litfc plilegms, which are produced merely by drying, 
i're nothing but water aimvil pure, that is, the water of vegetation : but a 
plilegni t*ri)Iiaing of water which had been combined in suty body, as, for 
iiulaoce, tiic phlegm obtained in the diftillation of oils, is far from, being a pine 
u:t!er. It is llili mixed and even indted with a fenfible quaiitity of Uie prin- 
of the body, and requires further operations, and chiefly the alTiftante of 
iniernudiate fubUanccs, to feparate it pcrtedly. 

Neither is that plflegm pure water, which, though it isf fupcrabundanr, yet 
adheres ro certain fubflances, tfpecially to thofe that are volatile. Sucii arc 
liquid volatile alk-aiis, and nioft alkalis. By diftiUarion we may feparate a con- 
iintrable quantity of their phlegm or fuperabundant w^ter, which operation is 
called depbUgimtion : but this phlegm contains always a certain quantity of the 
laline matters with which it was originally mixed. 

Hence we may fee that the 'nqt A Phlegm fignifics w general. the moll watery 
part feparated from levcral bodies, but that it is rarely pure water; and that 
phlegms difler from each orher , according to the nature of the fubflances from 
which tlipy are obtained. .'#■ 

HXXXVI. P H L O G 1ST O N. By fhlegifian cbemifts mean the 
moft pure and Ample inflammable principle, • 

Amongfl: the various natural bodies, Ibme have been obferved to be capable, 
by expofure to fire with the conqurrence of aiiy of being kindled, of producing 
flame, of augmenting the fire, and of maintaining ahd fiippocting it ; while other 
bodies, by expofure to fire, do indeed become hot, red, and luminous ; but 
are incapable of producing flame, or of maintaining fire. Thcfe latter fub- 
ftances do not burn, but only arc penetrated by a foreign fire, and ceafc to be 
hot and luminous, when this extraneous fire is rerrsffVcd from them. 

Theie bodies are diftinguiflied fronj cacli other by calling the fijrmer combuf- 
tibU bodies, anti the latter inc^mhufiibk^ Chemifts .lwve always naode a great 
diftmdljon betwixt thefe twu kinds pf bodies, and have perceived that the 
inflammability of the former was catrfed by , a principle ydvich did npt cxift in 
the latter bvit as this inflammable principle cannot bp fej^ijiraccd ffom the Other 
principles of bodies, nor be obtained porej and^ COideqwentl]^, as it is impof- 
fibie to difebver all the properties which ate^pecojhar..to4i^ and which, diftinguilh 
it fiomall other fubftances, the ancient chemifts had confufed ixjfioas of 
* this inflammable principle; and even now, fiowithlfending ail : the faoaci^ 
the greateft modern cfacmifla, this is; of all the principles of bodies, the kail 
accurately known. . ■ . ■ 

The gre^t error of ancient chemiftr, was, in not , 
principle from other inorc of it, 

but of which it i8^qi|iiy.a,cbr^ttit^t.|^;,: 

oil and with fulpKof. the gtveft 

to it, although neither oU nor fsd{^ar be ih« phlog^K9!»># l^e mdde^ 
ace only fubftances inw the ,coro|^tkn of this 

principle enters. '' w ■■ 

Gn the other hand, as oil, fulphur, 'and ptW-infl^Wnsfibie 
much from each other that ih<fy cannot be as^ the, fame ihing^^- 
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baWy tlie ancicntj, ' who fometimes gave it one and fomerinies another of the 
names of thefe inflammable compounds, tniftook its unity and identity; that 
is, they did not know that one only inflammable principle exills, always the 
fame, always fmiiiar to itlctf, either in oils, or in I'ulphur, or in coals, in a 
word, in any combtdlible whatever. We owe the knowledge of thefe impor- 
tant truths to modetn cltemifls, and particulgirly to the illuftrious Stahl, who 
has created in fome nneafurc a new chemiftry, and entirely changed the ap- 
pearance of this fctence. All that we-fhall lay concerning phlog'fton or fire as 
a printuple of bodies fiiall be the grounds of the doffcrine of that cht miil con- 
cerning this important matter.^ 'i'o that we* fhall otiiy add I'ome obfervations 
rdulting from an attentive examination of the phenomena, 

Phlogiltoa.biight to be conftdered as elementary fitc combined, and rendered 
one of live principles of combuftthle bodies. 

The prmcipai phenomena exhibited, by combuftiblc bodies are to kindle*, to 
excite heat and light, to produce the fame eftefts upon other bodies as are pro- 
duced by the fplar ray: united in a focus, or by the fndlion of hard bodies. All 
thefc bodies may be ihflamed or put into an igneous ftate by the louch of pure 
fire rendered aftjve, or, which the fame thing/ by the conradi of any body 
a<5tualiy in the ftate of ignition.' ' 

Tlvc combuftion of bodies occafions a dfecoibpofition and fe^xiration of their 
component principles > and th^ pftenomena of combtiflirjn fubfift m«)re or Id's 
fcniibly, till the fire which entered into their compofition as a principle be en- 
tirely difcngaged, exhatifted;, pr .diffipated. What mmarns afterwards of the 
'burnt body belongs to the clafs of incorabuftibles. Thele phenomena leave no 
doubt that cienientaty fire enters as a principle into the compofitidn of thefe 
bodies. Combustion. • ' 

Boerh^vc tbinks thatpotnbuflible bodies are not changed into elementary fire 
during their combuftion ; becairfe, taj^ iw*, if it . were fu, the clement of fire 
would be infinitely f.ncreafed: but we may reply, that this event would not 
happen if this fird, thus difengaged frdm bodies, be capable df entering into 
new combinations, ; and' of foamiin^new inftimmable bodi« ; but, from the 
fame, teafon that it entered imo.thc 'CDihppfiMon of the firff combuftiblc bodies, 
it may alfo eiuef inid ivew fimilsh combioitions. Thus, fire continually circu- 
lates, hke the other ■ eleftjtenesi which are Ibmetimes, pure, free, dilengaged 
from all Bodies, and capable of inthibtcihg aU th^r properties, and fometimes 
arc comtoedj uxfited wd:h' Other bfOfdies, and forming compounds in which their 
properties are more or lesli'dii^Ttcdtand mo#flcd by thofe of theothcr principles 
witli which ■ they ate tjdked',; , and- thus thefe elements' pafs alternately in the 
condmied operamms df namw one of thefe ftates to the other, 

Wc cannpc; indeed eafil^f ^cdnceive hb^ pure elerticnta^ fire, whm'e parts 
af^ar always b;^;% v^^t. mdripn, .iafnd deprived of all cbhefion, or of 

m»y the parts of other bodies 

fp conftant and Iblid a mmtner ; that is, 
titm paf^ unite and adhere tid 

eacbipifr;i^ any fdKd body, that it ihtnild become 

depriveid)^ ihyQjm^y,; an^pf all the .aiftivxty which is cflfential 

to it/ '^p;pevectbeh^,;fee," from till tm: ckfemical phenomena, that the nature 
and of 0jf tim integr conftiment parts of bodies are 

cajiabk 
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eapal'lc* ijr' producing the moft lurprjzing unions and combinations. Fads alfo 
den ion (Iran*, that this union of the parts of fire with other bodies really exiftst 
foi ether wile we cannot conceive the plicnomena of combuilible bodies. 

1 he phlogUlon, then, or inrtanunable principle of modern chemifts, can be 
tiothing elfe than the puiefl and fitnplcft fire, confidered in its ftate of combi- 
iiMio 1 , tnd not in that of aggregation : but we do not yet know whether pure 
lire be lufce}>tiblc of eombniihg without any intermediate fubfl;ance with all the 
bodies with which we find u ututed ; or whether it cannot enter into thefe com- 
binations, but by tile alfiJiantc of an union previoufly contraded with fome 
uibllance ninre diJpoicd than others to combine with it, by means of which it 
IS then rtndcred capable of entering into all the compounds iiv which we find 
It. If riiis be the t Je, phlogiiloii is ntit pure elementary fire, but this element 
pievioufiy combined with another, and is only a fecondary principle. Reafons 
i.,jy be given fiir and againfl. thrfc opinions, which we fludl mention, 

l^ril, we fiiali obfirve, that chemifts have not been able to feparate and 
procure .vlonc what they call the infiammable principle of bodies^ although they 
can eafily enough procure the other Iccondary principles. They have only 
been able to difen;/.;ie it from bodies by combullion, and then it ncceflarily 
ictumes the ftate of pure and adive fire, which is well known to be incoercible ; 
01 tile It is taken from one body by means of another applied to it, with which 
It unites as Ib.in as it quits the former. In this fecond ca(e, it is indeed feparated 
trom a boily without combuftiou, and without reducing it to adual fire*, but it 
h n .t obtained alone and pure, fince it only quits one combination to enter at 
the fame time into another. 

This d fficulty, hitherto not furmounted, of obtaining the infiammable prin- 
ciple of bodies in any other ftate than that of free and adive fire, appears to us 
one of the ftrongeft reafons for believing that phlogifton is nothing elie than 
pure fire, but deprived of its adivity Jby the unbn it contrads with any fub- 
itance. If this bt the cale, phlogifton has no Other properties than thofe of pure 
fire} (v, to fpeak more accurately, it has no other, as phlomfton, than thofe 
which arife from the union of pure fire Vith the feveral fubftances with which 
it is united. Thefe properties are then peculiar to each of thefe combinations, 
and different according to the nature of the fubftaoces combined with fire. 

However that m.iy be, the power which chemifts have of transferring the 
Infiammible principle from one combination to another, with combuftion and 
dilTipation, has funnlhed them with the means of making moft impodiant obfcr< 
vatioin on the tffi'ds which ir produces in many chemical operarions, and of 
remai k mg the properties which it communicates to the ieVera! fobftances with 
which it unites. They have compared the properties of a body fumilhed with 
its inflammable principle, with thofe of this lame body when deprived of this 
piinciple. I'liey have examined the new pn^rties of fubfta(ioe| with which 
tlicy have been able to combine phlogifton. By ob&rving thU^prbcisle in its 
progreh from' one combination to another, and by thus tracing it, who 

called it mflammabte eattb^ and 3tabl, who callea it the -df it^num- 

kitty or phlogifton, have been able, to give us much Ug^t coixeeming the natum 
uf this fubftance, which ads fo powerfully .an almoft the operdioos of 
chemiftry , . ^ 

, T|ms 
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The obfervations of thefe chtmifts, and of fdme others fince their tiitjc, 
have taught us feveral genetai ptoperties Of phlogift-on, which we (hull 6rft 
relate briefly, without endeavouring to eimkin them, that they all may be Iccn 
at once colteifted, and from one point of ’view. Befldes, thefe truths will be 
fufliciently illuft^ted and prov«3 by the particular relation of the phenomena 
exhibited by phlogifloii Hi the ftverd experiments of cheniiftry, which we fliali 
have occafion todeferib^ - 

Whep phlogifton' is united with an uninflammable fubfrance, a new com- 
pound refults, which is neither hot nor luminous •, but which becomes, by that 
union, inflammable, and capable of producing heat and light more or kfs 
eafily according to the quantity of phlogifton united with this new coinptjund, 
and according to the manner in which it is combined. 

The principle of fire, by uniting with bodies naturally Iblid, does not render 
them fluid, but dimintftes their hardhefs, and renders them more fufible. 

Alfo the compound fo'rtned by the union of the inflammable principle w ith a 
fixed body is rendered lefs fixed than it was before that union. 

Itencrealb the ablbhite gravity, and frequently the fpecific gravity of bodies 
into which it enters ; and in fome cafes it renders them Opake. 

Subftanccs which have neither fmcll nor color, acquire generally one or the 
Other, and frequently both, by their Union with the inflammable principle ; and 
hence chemifts have beeh inclined to confidcr it as the principle of colors and 
fmells. Some bodies indeed; which contain phlogifton, have neither any fenfible 
color or fmell. But, firft, wc can prove, that thefe bodies contain but a very 
linall quantity of phlogifton ; and, Iccondly, we know no body which contains 
a large quantity of this principle, which has not more or lefs of color and 
of fmcll. ■ 

Although the compounds in which phlogifton enters are often very different 
from each other, yet this principle is not of various kinds, but is always iden- 
tically the fame, and fimilar to itfelf, of whatever nature the bodies may be to 
which it is united. 

Phlogifton is- nor, equally dlfpofed to unite with all fubftances. It combines 
very difficultly Whh fluid, volatile, and light matters, fuch as air and water; 
perhaps even it never unites with theft bur by means of fome intermediate liib- 
ftahee i <>n the contrary, it* may be eafily combined with foHd, fixed, and heavy 
fubftances, aSt earths. ' . 

PhltM^fton frequent^ ferves as ah intermediate fubftance to unite together 
bodies mcapable of uniting; or very difficultly without it. 

We know of no direft cOtnbination of phlogifton with either air or water, 
that is, we know hq body cotnpqftd iblely of phlogifton and dr, or of phlo- 
giftcht and water, ^ut tnis prihtupie is capable of combining' with compounds 
which Waftr » a j^incip^ oily and ftline fubibnees, and particu- 

lariy Vittwlftihcid^dd m 

* .Tbfe jVbtlbfic a^id ^d?^Qic unHe mtimatel^ with phlogiftoti unlefs « be dry, 

fuperabundant to its falinc eflence, 
hb water but that which is a principle or 
cottftfrpenit^pa^'bf Filto '^is 'union an inflammable compound is formed 
called. ..Vitri^c acid ui this ftare quits all bodies to unite with phlo- 
g|ufton» vritb which i^lbpots &lphur i and the fulphur h> always exadly alike, 

irotn 
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fi'oin whatever body the phlogifton has been transferred. ^ hus» whether an oiJ, 
reiin, fat, coal, or metal, be treated with vitriolic acid, the lame fujplmr is 
formed ; and fince with the fame acid all inflammable bodies produce the lame 
compound, therefore the phlogifton of thefe bodies, however different they 
may be from each other, is neceffarily the fame, and coBfequently this principle 
is Angle and identical. t 

The inflammability of fulphur is caufed by the phrogifton it contains ; but 
its flame is not very luminous and ardent ■, becaliie it contains more vitriolic 
acid, which is incombultible, than phlogifton. 

Sulphur is decompofed by the burning of its phlogifton, which becomes dif- 
engaged fire, and difllpates. The vitriolic acid alfo becomes difengaged,. pure, 
and capable of combining with the phlogifton of another body to torm fulphur 
again, entirely fimilar to the former. 

The vitriolic acid of fulphur is united to phlogifton only, fince this acid con- 
tains no fuperabundant water, and allb as it is demonftrated that the com- 
biiftible bodies treated with this acid to form fulphur give it nothing but pure 
phlogifton. We m.iy therefore difeover fevefal of the properties of this 
principle by compai’ng lulphur with pure vitriolic avid. The vitriolic acid, 
which has neither fmeli nor color when it is pure, forms with phlogifton a com- 
pound poflelTvng both thefe qualities, whicli arc even capable of being rendered 
much more lenfible in fome circumftances i as for example, in the combination 
of liver of fulphur. In the fecund place, alrhougii we cannot certainly know 
if fulphur be more or kfs volatile than pure vitriolic acid, bccaufe we cannot 
ever obtain this acid dilengaged, without containing at the fame time much 
fuperabundant water, even when it is in a concrete and glacial form j we have 
reafon, ncverthelefs, to believe, that fulpliur is more volatile than j)urc vitriolic 
acid, and that this greater volatility it receives from the phlogifton. This, at 
leaft, is evidently indicated by the volatility of fulpbureous vitriolic acid, which 
is infinitely greater than that of fimplc vitriolic acid. 

In the third place, although the difengaged vitriolic acid,, particularly when 
much concentrated, is extremely greedy of moifture, and much more fo when 
deprived of all fuperabundant water ; and although the quantity of this acid be 
much greater than that of phlogifton in fulphur •, yet we fee, nevcrthelefs, that 
fulphur is not foluble in water, which can only be attributed to its phlogifton. 
This difficulty of uniting with water is common to all other combinations in 
which phlogifton is intimately and abundantly combined : for which realbn, 
vitriolic acid c.n''inot form fuljihur, uhlefs it be deprived of all fuperabundant 
water. I’his charailer of dryjiels, and averfion to unite with water, which 
the principle of fire preferves in all its combinations, has inclined Beecher to 
confider it as a principle of a, drj, earthy nature^ and to call it ir^mtsable 
earth, thus fignifying an oppofition; of properties to tbofe of waterl We lhall 
not examine now whether Beecher juftly made this diflan&fen betwixt what he 
called a dry and earthy quality, ana the humid and a<|ueous quality j as water 
is only kept fluid and humid by being penetrated wijch « cbrtalh quantity of 
difengaged fire, and appears, when deprived trf' fire, be^aa dryland Iblid as 
the fubftnnces called earthy: but this is certain, that aUfid^h Water perhaps 
may be effcntially as dty as fire, yet thefe two are of very diflbrent^halutttv and 
have very little difpofition to unite and combine inttmiltely. , 

When 
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When fulphur is dccomporcd by burning, its acid precdily flizes moifi. 
as foon as it is difcngaged : but as all the plilogillun dots frc’{ju nr!y not bo o, 
particular!)' when rhe cornbuhion is flow, a I'mali j: rejir.uis 

united with the aqueous acid. Tliis iinaJl quantity oi pldopii’i .o very 

weakly to the lulphureous acid, and eaflly feparareis Tkov n '..d.jji*: -1 ;, ^ hI 
merely by expolure to air : but while it remains onited, it coPiuuoot a cs jj^u- 
percies very different from ihol'e wJiich the acid pe-ffuboi w’ f oi ; u: *. 'i’]; ’ 

acid is/enciered much more volatile ; it acquires a punp::.:-ii, a:'';, m ! 

infupportablc I'mell ; and, latlly, its Itrcngth, or its adhefi.ai t'.> th >ie bo oie , - [' h 
which it is capable of uniting, isgrcwitly duniniiiieLi. it i^j then called ^ 

fkure.ou:* add. 

We may obferve, tliat akhougli viirlolic acid lias a great aflinity v/ir!i ph- ■ 
gifton, the prcicnce of water pivvcnis the intimate union of thefc twe m *. 
llances. Hence, when vitriolic acid is combincvl v/iLa irdlanuTialile matter;-, >: 
any water be contained cither in the acid or in the inP.nmmablc inacter, r; /■ 
fulphur, but a volatile fulfdiureous acid will he formed. Sernefi ues i^uh v d 
true fulphur is formed even in liquors, and by the husnhl vvay •, bur by 
means the vitriolic acid and the inflammable principle mull be Icpara^t l from 
all luperabundant water, elie the intimate union by wltich lulpluir is f >r;aed, 
will not happen, i^ee Acid (Vitriolic), Acid (Volatile Solphuk tous d 
Sulphur, a7id LiviiR of Sulphur. 

Phlogifton has allballrorig affinity with nitrons acid, even flronger than w ith 
the vitriolic, as we ffiall fee from the following facts. For, fli il:, rhe A/olatiliry 
of the nitrous acid, its color, its fmell, its inferiority of llrength vrompared with 
vitriolic acid ; iaftly, its inflammability, and its total dccompofuion by itiflain- 
mation, prove, that phlogifton enters into the compofltion of this acid, and is 
one of its conllitucnt parts. Stahl and moft chcniifts think, and with much 
probability, that nitrous acid differs only from t!^c vitriolic by its contaiinn<r 
phlogifton. 

In the fecond place, nitrous acid acls more ftrongly in general than vitriolic 
acid upon all compounds which contain the inflammable principle, and de- 
prives them more cffeAually of this principle, as is pccuiiarly obfervablc in 
folucions of metals, Befides, nitrous acid feems to a6t nearly as viuiollc acid 
does with regard to its combinations with a quantity of phlogifloc fujjcra- 
bundant to its compofltion 5 but foine differences may be perceived, whi' h 
ought to be attributed to the inflammable principle which make s part of its 
combination. Like the vdtriolic acid, it cannot unite with phlogill-on in die 
moil intimate manner, unicfs it be in a dry flate: it then forms a kind of 
fulphur which may be called nitrous fulphur,^ wlfich, from the phlogiilon 
already contained in the acid, is fo inflammable, that it kindles as loon as it is 
formed, and dicrefore has never been obtained alone and uninftamed, as we 
obtain the vitriolic fulphur. See upon this fabjed Detonation r/ N itre. 

When the nitrous acid contains luperabundant water, it flill aids very power- 
fully upon the phlogifton of mott bodies i but no inflammation happen.^, 
excepting that during tlie add of combination, tlic phlogiflon and acid can be 
rendered dry ; without which circiunllance, only a iupcrfuial and weak union 
of thefe two fiibftances can be made. The aqueous nitre* i:, acid does indeed 
attrad phlogifton fuperabundantly, by which its color, fmell, and volatility, are 

X X X confidcjvJ)’’/ 
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C.) ficlerablv en re:fe’ ; or ^v\nc\^ v/c i' c very evident examples in th folur ms 
i'f r.'.ii /.I. a 1 in :tters bv' tbis acid, as ol iion, ziiic, cjpj^vr, tin, <c. 

lint tlie i fJiis phiop.d aii/ieus but v/eakiy to t’le acid, betaufe Oi the sv jcr 
(j; the ac d, as It does, ior the ianit rtalon, to the v'olatile liilpiiureous acid ; 
and if le) ■ar.ite'-, vviiji.; iieaijf by mere expoiiire to air. 

AlJv ■' !’ ninous ar .1 be probably capable ot tnus attrafting lliperabunda itly 
a i ,)ii..n',i.y <1 j hiot.ilbni than vitriolic aeiwl, we do r.or oblervc, never- 
ihcleV., that tiii's lup. i . bundant phlogifton produces Such a change upon the 
nirious acid, as it dies upon tire cure vitriolic, when it converts this latter 
into the vol .ule Sulpfiuivous .ichS. i he caule oi this evidently is, that nitrous 
acid in iis nnura! Hate i.ont.iic,s already I'o conliderahle a quantity of phlogillon 
as one of its p.’i.ncijilt trial it has in a certain degree all the properties oi a 
phlogdlicafcd acid; ar d ilicie qualities ought not to be changed, bur only 
rendereJ m ire ilnhbie hv tiie a-ldition of a fuperabundant quainity of phlo- 
g'ilon ; v'hcreas the viu'ioiic acid in its pure Hate, not containing any jdilo- 
rdtoi), or at lea ; rot ien.'tdv, moil, by luch an addition, pafs from the lUtc 
!,f ,.n unphiogih,. ltd acid ‘ to that ot an acid united with the inflammable 
j niple, V. Inm i..<M a pure vnriohc acid it becomes a volatile fulphureous^ 
a. id., by wh.sh it is rendered en'ireiy dtP/erenf. 'I'his teems to me to be one of 
th.e beli proois that niirou.s acid contains piilogiilon kJ fcX principle und cunili- 
pare. *,VfV A".' ID [' N i'jmlOds 

A ', ui • a.'id of cD?i:irnon fill iuis f nelU color, and particularly much vulaih 
!!■ Iccm.^. p*rovi(lcvl v/uh ail the |.>ropcTLics of an acid united with die 
d.u'unable priru iple Nevcrtheleh, we do not fee that it has the lame d»irpo- 
DLlun ai il;e \ncrioiic and niru>u'-* acids lo combine iikdf witii tins princiidc, 
ivl:!.' V Iniii.iiU )y, nor even iiipernciaily. On the C'ontniry^ it is incapable ot a;**!- 
upon nrany infam’uabie nuucer^, toi infl:a!i(‘c, oils-, ita(5tsmv>re weakly upv;n 
nu'talr:, deprives il^m oi' I, is oftlieir inrtammuble principle, and adheres to them 
fixmpiy than the odu r two mineral acids. I daftly, wc do not know any 
bji.ite C'ombnr.o inn tjt marin*-: aod wiili phlogilUm, that any marine 
; ibi- riiC piioiphori.'. oi Kunckd, which has been believed to be luen 
kv Sralii and orher AurifuK, i.s not a marine fulphur, as we fliall fee in its 
place, J^'iorn vv!i;n c.iu:e ihcn do p)operues fo con tiadiclory proceed? We 
k;ub\v too liu’r of ilu* true nature of tlie marine ac vi, and ol the principle 
.'icM dnlhipii s }t iiom ihc oilier acids, to be capable of faying any thing 
i :*:sf,r:Lo: v »r tha. tuLy i. According to Bcccher, the mercurial earth 
dutinguifiies . id bum u.r others. If this be tru *, the union of phlogillou 
\v;th liuione acid is prevented Dy this earth. But, on the oilier fide, this earth 
a'g-.cais JO have many <^f the proj^erties of phlogilton, both from t!ie properiie.s 
OI /n ine acid, and from tiioth of metals, which alfo arc fuppofed to contain 
liV rcuj'jl eartii : or, i' not tlii.s tHiion of phlogiilon with marine acid prevented 
by a carfain mo'lifu of i!)c ]>iilogiii'on iiildl contained in tliat acid, by 

viiich hs nature is in jonie mcafure clianged, as Henckel feems inclined to 
j 'fihk ? Let us hope for finthcr ilhifiration of this oV)fcure matter from time, 
ex; L'ri.:u,e, and tlic acivancemcnr oi’ clitniiilry. isee Acid (Marine^. 

In::, d li/k ilis ihcv; in many experiments a confiderable diipofition to unite 
''Auh pM' i'heir pro[)crries (hew even that this principL is one of 
C.icir ;on.hi:u'. m p;.n3 ^ ncvcrtiicdeio, they feem to have lefs affinity with phlo* 
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gifton than the vitriolic and nitrous acids, or even than iViir eirr!'*s, ‘i : * 
phenomena exhibited by tliem when united with indar;vreib!^. re-.e;;.-; f'a . 
been fufficicntly examined. In ibme caics, they actjuna: a A*i;/ h .i.>b 
pungent iinell, and extreme volatility, as when they are d .r. vMl.;rd'/ 

alkali ; which hi'ppens, as is known, by combining and diiliiiM.r .i-.r^n) wni) in 
muc;ci‘s. In other rales, they may be faturated v/it!i an ind.'mn'rddc* n atti » , 
with which they appear to be intimately united, altliougli tliey do :;t>t ;rrpj:ie 
the Irnell and volacdity cf voLuile aU^alt, 'riiis ha[)pcns when xhey a'-e laloecl 
in clofe vciyeh With coals, as in the prepat ation of the lapona-^ eons .d’Laii \->r 
the Pruirian blue. Arc thelc two combinations of alkali with phi.^/iiton aoy 
thing fimilar to the combinations <if the vitriolic and nitrons acids vnih rhe 
iame principle ? 1 am inedined to believe fo *, but this matter requires i‘u:th.r 
examination. Se^ Alkali (Fixkd). 

Phlogifton then appears to have a flrong di.pofifion to unite v/ich dry rnl 
earthy matters, and to adliere to them 0 longly ; bin notwitldlanding tifis i.hf- 
pofiticn, we cannot make this combination wiili any .given proj^orLions of their 
matters, nor witli any of tliC fubdanccs containing jfnlogdlon. 1 do iiot know 
that phlogillon would quit the vitriolic acid or metais to ur::ic with a fimj)!.: 
earth ; w'c have no rcalbn to prcilime that this could be effned, unkds j)er- 
haps by very nice and difltcnjc ptoceffes. 'i'his is certain, tiwt a. though rheie 
relearches be very intcreiling, us they arc connec^lcd with the theory of il>c 
compofuion of metals which feem to be formed of crirth and pldugifion, chi y 
have not been ever made; or, at leadl, the attempts of chernith upon tins fub- 
jeet. have not been diliin<ftly puiblifted. See Mj.tals am! Mi t 'lioza*] ion. 

Several kinds of earths, partkiilarly thofe the parts of vJnch arc natiually 
very One and much divided, fuch as calcareous, and more tfpceiaily argilla- 
ceous earths, appear the btrcfl to be united vvirdi the iidlammable piiivjplc ; 
and further, phlogillon feems to he mcdl difpofed to unite with tlieie earths 
when it is in tlie I' ate of oil, of foot, or of vapors. Accordingly, hen calca- 
reous or argillaceous eartlis have been mixed with fat n'!;itrer>, and have after- 
wards been expofed to the action of fire in cl(;re vefiel;, ih.ey o. la'n much r>i‘the 
{.dilogiftcn of thele matters, which adheres flrongjy, anil communicau v color to 
them, particularly lliades of blacknefs, which cannot i;uer\vaK;s be iCj-araird 
but by a very long calcination in an open fire. In Mr. h7ac jucr'' Memoir 
upon Clays, we may lee, that when tliefe earths are expoled to violent fire, 
although many of them be naturally white, and others heco;r,e wlute by a 
moderate hear, they all acquire colors when expofed to vlojem fire, nf>p;:ic:i;k/ 
bom eontaft of phlogiflic v;!j:>ors ; and that thele colors, which, .:rc blji,k, nrev, 
yellow, greenilh or biuifn, remain obfknatcly without any po/fibilify of dciij/jw- 
ing them. oVt’ C lays, 

[■ The coals ot vegetable and animal matters are notlnng <’be than fingukir 
combinations of the earthy part of rhefc organifed bodies wall the infiamnNiblc 
principle of their oils and fat. All the properties of coals IIkw re*, tliat akhough 
their phlogifton be in a very combuftible ibitc, it neverriK’lefs adheres to them 
in a Very fixed manner, fince they can lupport the mod violent fire in cloic 
vefiels without tlie leall alteration, or iofs of any parr ol t.keir inllammable 
principle. 

Th;^ 


X X X 2 



524 


P H L 

7 his principle, however, is not fo adherent to the earth of coals, that it can- 
not quit it to combine with other fubAances, with which it has a ftronger 
alRniry ; for inllance, with tlie vitriolic, nitrous and phofphoric acids, and with 
metallic earths. ccordingly, coals by expofure to a violent fire in dole vefiels 
togetl’.er with any oi thtic fubllrances, are decompofed, their phlogifton is Icpa- 
r.iud and comblntd with the lltbllance applied to it, with which it forms a new 
inMatnmivble compound ; common I'ulphur, for inftance, with vitriolic acid ; 
iiirroiis fulphiir with nitrous acid ; phofphorus with phofphoric acid ; and, 
lafUy, metals, with metallic earths: coal is therefore one of the fitted: inflam- 
mable fubllances for triuifmitting plilogifton to other matters, and therefore is 
much employed lor that purpofc in chemical operations. See Coal. 

The properties of phlogifton are particularly evident and diftindb in metallic 
matters. 'J he dccompofition and recompofition of all imperfed metals and 
feminjete.ls, by tlie fuhltradion and reftitution of the inflaminableprinciple, leaves 
no doubt that tins principle is one of their eflcntial conftituent parts. This is 
a ciieniical truth, wliich may be confidered as demonltratcd. 

We may fepana-e phlogilion from metallic matters by the general method by 
whic h it may be icpai aied from all combuftible bodies, that is, by combultion 
in open air ; for without this condition, the phlogifton of metals, even the moft 
combuftible, is no more capable of burning in dole veflels than that of coals. 
See Calcinatiov, (.'ai.x (Metaj.lic), and Combustion. 

All mineral acids, and even the combined a6tion of water and of air, are 
capable of depriving metals of their phlogifton, which is then done without any 
combuftion. 

Metals calcined, reduced to calxes or earths by fome of thele methods, or 
rather metallic earths, are capable of combining again with phlogifton, and of 
refuming all the metallic properties by (everal methods j that is, by fufion with 
coal, or other inflammable matters which are converted into coal during the 
operation. This is the ordinary method of reducing or recompofing metals. 
See Reouction. Metallic earths may alfo recover their phlogifton, by apply- 
ing this principle in the ftatc of vapors, or even by the humid way, by treating 
tJiem with liver of fulphur, oils, &c. But the phlogifton of metals feems to be 
jieverthelefs in a dry ftatc, as well as the phlogifton of fulp'hurs and of coals, 
as all the properties of metals fliew. Thus if their earths are capable of recom- 
bining with the inflammable principle, even by the humkl way in certain cir- 
cumflances, the humid combination of phlogifton mult be itfdf decompofed on 
theie occafif'i'.s, and this principle mull be feparated from all moilturc to 
combine, at leaft in an intimate manner, with metallic calxes, and to reduce 
them into true metals. This reduiStvon is fimiiar to the production of fulphur 
in the humid way. Reduction and Sulphur. 

As the calcination and reduftion of metals are performed by the reparation 
and reftitution of the inflammable principle alone, we may, by comparing the 
properties of metals with thofc of their calxes, obtain demonftrative proofs of 
many of the eflcntial properties of phlogifton, which we have mentioned in the 
beginning of this article. 

Metallic calxes are generally harder, more iblid, more fixed, Tefs denfe, Icfs 
fufible, lefs opake than the metals. All thefc qualities then, more br Icfs 
eminent in metals, proceed from phlogifton. Further, the earths of metals. 
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by lofing their phldpifton, lofc alfb their folubility in acids : hence phlogifton is 
an intermediate fubliance by which metals are dilTolvcd in acids, from the great 
affinity which it has with thefc foJvcnts. We fhall now inentio i I’ome particular 
initances of what wc have here advanced in general. 

Lead and tin are very folt metais ; ncverthelels, when lead is calcined and 
afterwards melted, a glals i.s formed much harder than the lead from wliich it 
was produced. Tin, which calcines ftill more >3 eafily 

changeable into a white earth, the parts of which, though very fine, are I'o 
hard, that tliey are employed to polifli very’ liard bodies, as flcel, glais, Sec. 

1 he nioft volatile femimetals, as regulus of.antimony and zinc, are changed 
by burning their phlogifton into perfectly fixed eanlj.;. 

Regulus of antimony and tin are fufiblc with a gentle heat ; yet the calxes of 
thefe metals are jtiftly confidcred amongft the meft refraiftory bodies. 

The denfity, opacity, and dufliliry which metals receive from their p!daj>,i(lnn 
evidently proceed from, the particular manner in which the parts of the pldo- 
gifton are applied to thole of tlie metafiic earths. 1 hefe properties to 

ftiew that the primary integrant parts of phlogifton, although perhap.s the 
fmalleft of all imaginable atoms, are eflentially very,denle and very opake ■, and 
allb, that to give theie qualities fo eminently to metals, they muft be cap.di!'.- of 
filling very accurately the fmall interftices betwixt the primary mteg. ant pans of 
the metallic earths. The kft mentioned projterties ofphlogiHon feem to fiivottr 
the opinion of Beecher and Stahl, who confider it as an earthy fubliance, tlie 
parts of which are exceedingly fmall, not, or but little, coherent to each other, 
and fitter than any other fubftance to acquire the rapid motion in which confilb 
all the effeefts of fire j or rather, it is the only fubftance capable of receiving 
the igneous motion. See Metals and Metallisation. 

Although phlogifton ftiews, in all chemical experiments, a ftrong repug- 
nancy againft uniting with water, and even with any fubflances containing 
water, we, nevcrthelcfs, find it combined with this principle in oils, refin.s, and 
in all vegetable and animal inflammable fubflances. We cannot doubt iliat 
thefe matters contain water; for it is obtained in their analyfis, and alfo their 
inflammability fufficiently proves that phlogifton is one of their coniliiuent 
parts. Hence wc find, that thefe two fubflances may affirt in the coinpofition 
of one body : but probably they are not united together immediately in oily 
compounds, but by means of an earth or rather of an acid ; fur we know 
that phlogifton unites much more readily with earths and acids than with 
water ; and alfo, that earths and acids arc obtained in the analyfis of all oily 
fubflances. 

As then oils are much more compounded than fulphurs, metals, and coals, 
the phenomena exhibited by phlogifton in oily matters are different from thofe 
in thefe other inflammable bodies. Phlogifton adherCs lefs to oily matters, and 
js more readily combuftible, and alfo when it is difengaged by inflammation it 
is always accompanied with feme of the other principles of the oily matter 
which it carries along with it, that is, of the water, acid, and earth which 
compofe this matter j all which together form an oily flame. In this combullion 
even all the phlottiflson is not dUTipated : one part of it attaches itfclf much more 
intimately with the earth of the oil, and forms with this earth a matter black, 

very 
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vciy fixctl, and trnch lefs conibu’lible than oil, called lamp-hlack or fuot. It is 
2 kind of coal, and is confidcred by Stahl as almoH: pure phlogifton. 

Tliis fuliginous quality by which oils differ from other inflammable matters, 
in a greater or lefs degree, according to the nature of oils, and the greatrr or 
lei's activity with which they burn*, in general, the more quickly and ftrongly 
liiey burn, the !ei;> fuhginousf matter is formed *, fo that perhaps if an oil was 
iL luced a! together to vaj^ors, it might be burnt in an inltant without forming 
any fuliginous matter. 

When oils arc decompofed without combuflion, and by diflillation, fomc- 
thing limilar hapir. rs. 'f'hc phlogifloii of the d^xompofed part of the oil 
attaches itillf lo tih. fixed and earthy part of the oil, intimately unites with it, 
and forms a coal. In this manner air; all coals made. 

Oil can tranlhiit phlogilfon to all trie iubflances capable of uniting with it: 
but in the formation of iw imate comeuiarions, as thole of fulpliur and metals, 
the war^-r miifl; neccrianly he iepataica from the od. The fame alfo is ob- 
krv.iMe of loot and coal, .ilihongh ili- l-‘M\!bllanccs have been produced from 
oil itli.lf; y : t rheir phlogifhcn i- never in a Hate of perfect combination, unlefs 
thi‘y be quite dry. St^: Ons tvid Coal, 

fh:rti and \hz Jpirit us reHor of vegetable and animal fubdanecs are alfo 
compounds in which are contained both phlogiHon and water ; for thcle fu!.)- 
Itances ;ire, at the fame time, very inflammable and mifcible with water, 
llcricles, waier is obtained in their decompofition. The phlogifton of thefe 
iubilance^ is, neverthelcls, in a very different ftate from that of oils ; for their 
ilame i.>> lef. luminous, and is not accompanied with any loot. The caufe of 
this difference probably is, that phlogifton is more immediately united with 
water in thcle fpirits than in oils. Some chemifts even imagine, that in ardent 
fpirirs phlogiilon i= united to v/ater w'ithout any intermediate fubftance. The 
aciil i i ccrrainly in lei’s quantity and lefs fcnfible in fpirituous inflammable liquors 
th n in oils properly fo culled; and alfo thefe fpirits may be approximated to 
the nature of ods, or ev(*n chinged into true oils, by treating them with acid.s, 
’.)i Ls SiURiT (Ardent), Spiritus Rector, and Kt%!Er. 

I’ram thefe i^rop^rries of phlogifton it appears, that it is a principle dry, 
voljiiie, fiifccpiible of the igneous motion, capable of combining with primary 
j)r!;u''!pie', a.s earth and water, but much more difiicultly with this latter ; that 
it is a comjvjncnr jNurt of mi*ny bodies, to which it communicates an inflam- 
mable quality; thir it is capable of palling from one combination to another; 
and thas: ir i. or the iame in all compounds, as the other princijdes 

are, Stahl t’.inks, that phiogifton is not elaftic ; and indeed mod inflammable 
vai.'or?, in v/h*ch ihis principle feems to be almottpurc, arc not elaftic : on the 
contrary, they tit ilroy the elaflicity of the air. 

Hitherto the inflammable principle has never been obtained pure and /ingle; 
and if it be nothing elle than the matter of elementary fire, we evidently can 
never obtain it otherwife than as wc have done; that is, in adive and burning 
firv, by collcd'ing tile iblar rays, &c. Neverthelefs, in many occafions phlo- 
gifton dii'covers irfelf without inflammation, if not abfolutely pure and fimple, 
at leaft confiderably fo. Stahl believes, as we have already (aid, that loot is 
:dmoft pure phlogifton. 'I his matter does indeed leem to be one of the 
/iinpJeft combuftiblc matters: but its great fixity and fmall degree of com- 

buftibility 
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buflib'vlity prove that in this fubftance the phlogifton is intimately united wi'h 
a confiderable qiianiiry of very fixed earthy matter, which is eapabie of dil- 
guifing many of its cHential properties. I believe therefore, that we may 
confider the very volatile, not inllained vapors rifing from fevcral combufiible 
bodies on certain ocrafions, as phlogifton Itill more fimplc, more ctupious, and 
more difengaged. Such, for inftance, are the vapors of lulphur formed into 
liver of fulpiiur, particularly when it is precipitated by an acul, or expoji-d 
when dVy to a gentle heat, incapable of kindling lulphur : liieh alfo are the 
vapors of coals of all kinds when they burn weakly and fl.o.viy> bectufe il.en 
a confidcrable quantity of the inflammable principle of thcic C' ais is exhded 
without being inflamed. The fubtile vapors difengaged from matters m o.i y. 
going tlic fpiriiuous and putrid fermentations, the vapors of mine:- and ict*:)- 
terranean places, cnWed damps, appear alfo to be of the fame kind. All , he'd- 
vapors arc fimilar in this refpeft, that when they are not at iibeity to dili,p.ue 
themlclves in open air^ they have the property of abibrbing air, or of deiiioy- 
ing its dafticiry, and of aft ng fudderily upon the brain and ncivous iy i.ni 
of men and animals, whom they affect with drunkennefs, ftupefiftion, f. id- 
eation, fyncopc, and death. 'I hcfe exhalations are. rdl fulcepiiblc of bi 
inrtantly inflamed, and with more or lefs explofion, according to circurnfl. nces, 
when they are accumulated and confined m a place, and alighted fubftant;: 
applied to them. 1 hde vapors then are confiderably analogous. 1 iicy -iil 
proceed from bodies abounding in inflammable principles, and are tlicniiiclvis 
inflammable: laftly, when they are applied to any body capable of ccmlenin;'. 
e.affly with phlogifton, fuch as, for inftance, metallic calxes not much J' phlu- 
gifticated, they very quickly and eafily adhere to it. Wc feem then to iiavc 
reafon to prefume, after all thefe fafts, that thefe emanations are noriiing but 
the inflammable principle, almoft pure, and which is but weakly coniiedled 
with fome other f r n^iple. 

Such are the chief properties of this principle, th.e knowledge of which ha-; 
become lb imp rtant and efiential Qnce the difcovcries of Beecher, Scuhi, (jc\ i - 
frov, and otiicr modern chemills. 

DXXXVIi. PHOSPHORUS (E N G L I S H), cr Kunckki V. 
Phosphorus. The name pbo/pborus is applied to all fubflaiices capable 1 1 
giving liglit in tlic dark; fuch as glow-worms, rotten- wood, diamonds afi< i 
having been expofed to the fun or light, the Bolognian (lone, and certain Jpari, 
after calcination. The eftefts of theie phofphoric matters proceed from eh c- 
tricity, or fome property of light. Wc Ihall mention thefe in the leilowdrig 
article. The phofphorus we now treat oi is of a very different natuie. It is 
a fubllance not only luminous in the dark, but alio inflammable and burning. 
Ji is a combination of phlogifton with a peculiar acid, and is confequeaLiy a 
Ipecies of lulphur. 

The difeovery of this phofphorus is not ve-y ancient: it was difcovcrccl by 
a citizen of Hambourg, called Brandt, in his refearches for the philofoplier’s 
ftone, Kunckel was defirous to acquire this fecret, and for this purpofe affiiciated 
himfelf with one of his friends, called Kraaft, who thinking by means of u 
to make a fortune, refolved, after having procirecl it, not to reveal ir, and 
even obtained a promife from the inventor not to tomniur.icau: it t.> Kunck.i. 

XUllC kc-, 
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Knnckcl, vexed by this treachery, refclved to fearch for the phofphorus ; an 4 
aithoiigli he knew no more of the procefe than that urine was the fubftance 
employed, he prolecuted this inqu ry with fuch zeal, that at length he made 
phofphorus. This chemift took to himfelf very juftly the honor of having 
dii’eovered it, and was accordingly confidercd as one of the difeoverers of it, 
with fo much more rcafon. as he did not 6nd it by chance, and without fearch- 
ing for it, as Brandt had done, but after a rational inquiry undertaken for this 
piiipofc. Accordingly KomkcTs name is affixed to this phofphorus, which is 
commonly called xhe ■phojpborus /f Kumkel. 

The celebrated Mr. Boyle has alfo had the reputation of having made this 
dilcovery. Thole who give him the credit of thi. fay, that Boyle having feen 
a bit of phofphnriis in England in 1679, which Kraaft had brought thitherto 
fliew to the King and Qiieen of England, and having been informed only that 
this phofphorus was produced from fome matter belonging to the human body, 
attemptetl, like Knnckel, to difeover the method of preparing it, and in the 
following year aftuaily made a fniall quantity, which he lodged with the 
ffcretary of the Royal Society, who gave him a receipt for it. But Stahl, in 
a fmall work callc d the three hundred experiments, fays that Kraaft told him that 
he communicated the procefs to Mr. Boyle. If this be true, Boyle has claimed 
the honor of a difeovery to which he had no right, an imputation injurious to 
the reputation of a man fo juftly famous. But we mull acknowledge, that the 
truth of this imputation is very qucftionable. For Kraaft, who, as Stahl re- 
lates, was ignorant of chemiftry, who had been treacherous to Kunckel, was 
nothing in all this affair of phofphorus, but a trader in fecrets. For having 
purchafed the fecret of preparing phofphorus, he fold it again every where, 
and therefore no credit is to be given to the teftimony of fuch a man. How- 
ever that may be, Boyle communicated the procels for making phofphorvis 
to a German ciiemift called Godfreid Hantkwitz, who accordingly prepared 
it in London. Kunckel and lie were then the only perfons who made any con- 
ridtrable quantity of it, and the latter made a lucrative trade of it. Stahi fays, 
that he knew all'o this Mr. Hantkwitz, and confidercd him as a good praftical 
hemift, and that he had an excellent laboratory in London. 

I’j ocefles for making phofphorus were frequently publilhed about that time. 
Mr. I-Iellot, in his Memoir upon this fubjeir, enumerates all that w re then 
known, namely, the procefs publilhed by Boyle in 1680, in the Fhilofopliical 
'J rarifaflion'--; No. 196; that of Kraaft; for, after feffing the fecret to many 
])crlbns, he afterwards publilhed it, in a treatife concerning phofphorus written 
by the Abbe de Commieres, pubhlhed in the Mercure Galant for Jdtie 168?; 
that of Brandt, in a Collection of F.xperimcnts and OWervariohS of Dr. Hook, 
publiffied by Mr. Derham in .726; that of' Mr. Homberg, in the Ancient 
Memoirs of the Academy id ;692, who fays that he had teen Kunckel make 
phofphorus i and, laftly, the procfffes found in the wOrki of fcvend cheroifts, 
particularly of 1 heickmeyer, Hoffman, and Necwentolt. ' 

But nolwithftanding all <h«fe proceffes, wheffier ^ere^ not fufficiently 
compleat, or too laborious and expenfivc, no chenufttjCjtcc^lig 
n^ade phofphorus, and thfO^mtion ftill continued a fecret tftl thc year , .17^7, 
when a ftranger came into France, who offiTed to innke pWfphorus. The 
miniftry granted him a reward for his procefs, which he accoridftijgly cotn- 

municated. 
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^ohicared. Meflrs. Hellot, Dufay, pwfiroy, and Buhamel, all experi- 
mental philofpphprs and chemifts of tKe 'Academy of Sciences, executed this 
proccfs fuccelsfully. iVlr. Hellot wrote, a dtftitidl; account of it, and publiflrK’d 
it amohgiB: the Memoirs of tlhc Acadci^ of Scfences for the year 1737 ; a large 
extract of which may be found irt the Elements of Pradlical Chemiilry. 

Since the publication of the memoir of Mr, Hellot, the pioccfs of phof 
j>horus has been no lon^r a feefet. Bbt as this operation has hirbr/io been 
rather curious than uieful, and is alfo expenfivc and troublelbme, I do not 
know that ^ny French chemift repeated it at that time, exciting Mr. llouellc, 
who fbbh afterwards began a courfe of cheiniftry, in which he undertook to 
jnake phdfphOrus in pretence of his pupils. 1 was then prefent as one of thefe, 
and Mr. Hellot attended during the whole operation. We continued there 
the whole ajghti but from a fault in the -retort, this firil operation failed. 
However, in the years following Mr. Rouelle lucceeded many times. 

Laftly, in 1743, that intelligent rhemill Mr. Margraaf', who had teveral 
years been employed in making experiments upon phofphorus, publiflicd in 
the Memoiris or the Academy at Berlin a new and excellent procefs for ob- 
taining more eafily and expeditioufly, and at lefs expence than has been done 
hitherto, a confiderable quantity of phofphorus. This procefs is repeated fuc- 
cefsfully every year by Mr. Beaume in the courfes of chciniiftry which he gives 
with Mr. Macquef, 

To make phofpJiorus by Mr, Margraafs procefs, a kind of plumbum cor- 
neum is previoufly prepared, by diftilling a mixture of four pounds of minium 
with two pounds of powdered fal ammoniac, from which all the volatile alkali, 
which is very penetrating, is by this operation obtained. The refiduuin after 
.the diftillation, that is, the plumbum corneum, is to be mixed with nine or 
ten pounds of extraft of urine boiled to the confidence of honey. Mr. Mar- 
graaf requires that this urine Ihould be putrified, which is unneceflary, ac- 
cording to Mr. Beaume’s obfervation. This mixture is to be made flowly 
in an iron caldron fee upon the fire, and. by frequently ftirring, the matters. 
Half a pound of powdered charcoal is then to be added, and evaporation is 
to be continued till the whole is reduced into a black powder. This ' powder 
is to be put into a retortj to extract from it, by a moderate and graduated 
heat, all the volatile piodu6ta of urine, that is, volatile alkali, fetid oil, and 
an ammooiacal matter which adheres to the neck of the retort. In this dif- 
tillation ithje heat is to be only raifed Ib as to make the matter red-hot. .After 
the diftmaltion a black and fi-iable refiduum remains, from which the phof- 
phofus is to be extracted by a fecund dilbllatbn, and a ftrongcr heat. Before it 
■IS expolhd to.anotlier difiiUadoh, it may be tried by throwing Ibmc of it upon 
Ivot co^s. . If the matter ha$ been well prepared, a fmell of garlic exhales from 
and a blue pholphorical .fiame Is leen, undulating along the furface of the 
hot cods. , . _ ■ ^ , 

is gpbd earthen retort capable of fuftaining a 

vtojieil|t.'|^, ; MrV'M^llgrjt^amto .tetons or thofe which 

are inade,ij^ Which not being known in France, we ute 

-dltltoc^ the inconvenience of allowing a large quan- 

^ jy ^ thb owration. Mr. Bcaurn^ fecurcs his 

with a covering of 
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Three quarters of the retort arc to be filled with the. matter which is to yield 
the phofphorus. ' It is to be placed in the common furnace for dUlillAtloii with 
a retort j excepting that infiead of being terniinated by ah brchnary rever- 
beratory or dome, this ought to be teitmhated by the U]^er piece of an 
air-furnace, to which a tube is to be^ applied»‘tthe dii^cter of which ought to 
be from four to fix inches, according to the fize of the furnace, and the height 
from eight to nine feet. This a^aratus, which Mr. jBeaum^ dies, is 
neceflaiy for r^fing a fufficicijt heat, apd for the conveniency of throwit^ in 
a fufficient quantity of fuel through the door of the upper piece of the furnace. 
The retort ought to be well luted to a receiver of moderate fiZe, pierced with 
a fmall hole, atjd half full of water. For this purpofe ordinary fat lute may 
be bound on with ftrips of linen, dipped in a lute prepared With lime and whites 
of eggs. The hole in the furnace through which the neck df thftirctoj;^ pafles 
o» ght to be well Hopped with forhace earth. Laftly, a fmall Wall of bricks is 
railed betwixt the furnace and receiver, to guard this vefiei againft heat as much 
as is poflih'.c. 

All thefe preparations being made the evening before the diftillation is to be 
performed, we are then capable of proceeding to this operation, which is very 
cafy. 1 he retort is to be heated by flow degrees during an hour and a half; 
and then the heat is to be cncreafcd till the retort be red-hot, and the phof- 
pborus begin to pafs in luminous vapors : when the retort is almoft of a white 
red heat, the phofphorus pafles in drops, which fall and congeal in the water 
at the bottom of the receiver. This degree of heat is continued till no more 
pafles into the receiver. When a retort contains eight pints dr more, this 
operation continues about five hours. 

Mr. Margraafs apparatus is fomewhat different from that above deferibed. 
He divides the whole quantity of matter from which the phofphohis is to be 
obtained into fix fmall retorts, which be places in a furnace that he deferibes. 
The advantage of this divifion is, that it any accident happens to one retort, 
the whole matter is not loft; and as the retorts are fmaller, a lefs heat is re- 
<]uired. If indeed much phofphorus was to’ be imde,' this prafticc would be 
flifc and excellent; but 1 can affirm, that the method abdye deferibed of Mr. 
Beau me is very convenient when a large quantity of phol^horus is not wanted, 
and that I have never fecn it fail. ■ ^ . 

Phofphorus does not pafs pure in this diftillatidn, but is blackened by foot 
cr coal, which it carries along with k: It may be eafily purified anq ten- 
dered white and fine by a fecond diflillatibn of rectification. This peCtification 
i.s ntade in a fmall glaft retort, to which is adjiifted a fmall full 

water. A very gentle heat is fufficiehi, becaaife phofpboms once fo^ed is 
very volatile : and as the fuliginotis matters with is foiled wt^ mifed 

merely by the violence of the hdtt^ itmkifi (be btktoni of ,the iett^ ih 
this diftillation; and the phpfphc^os pafles very p«|e. 

The phofphorus is then uitual^ mVided ipHs^ fof jthe 

conveniency ctf-'uling k.’,' Thii-'W-d^ -by 

In warm 'water. \ThM%ryr 

which is'ii^oft as'fufiblo aa':lufk.''’ It takes 

which it may be taken tkit when it is cold and iMhapned* ' Thtt ft 

eafily taken ou t . of the rabea, 'thlib' mu& be l|^ of the 
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of con^. All theft c^cratsons, <>ggh{ made under water, to prevent tn? 
inflammation of the phofphorus. 

The p’rocefs pybliihed by Mjf. HeMde-iibr. the, preparation of phofphoi us is 
only ditFerent from thia in .two i-erpeij^ % firlt,, that Jus is only t) c oi>eration, 
and not divided into two,. as Mr. Margraai^S' is j and, fecpndJy, that he does 
not ufc plumbum corneum. > The opwatibn is certainly much tkc ilitated by 
Mr. M^rgraaPs method of fepar^ting the/.vPladk mattery of the urine by a 
previous dilliliation ; bccaule after that, nothing more is requifite but to apply 
heat lufficient to raifc thu pholphorus .j which may be done in four or tive 
hours; whereas without this previous opecationi the diftiilation lafts twen y- 
four hours. We su% not fp certain concerning the advantage of adding plum- 
bum cornepp, or whether it might not be omitted ; for, a^ this addition does 
not much Ohereafe thei ttotibk of the operation, chemjfts who have hitherto 
made phoQAorus by ,Mr(. Margraaf^s procefs have followed it in every point, 
without making any eScperitrients to determine the neceflfity pf this addition. 

Phofphorus IS a kind of fulphur ctwcnpolcd of a. peculiar acid united with 
phlogtfton, ;This matter is extremely fufibk, ^s we have feen. It has, like 
Ailphur, two kinds of inflamitiation.; one very, weak, eniicting a flame not 
powerful enpogh to kindle other combuflibk matters, but fumcient for the 
gradual coiifumption and bofriing of Us own phlogifk^n ; the other is vivid, 
brilliant, and ftrong, accompanied with decrepitation, and capable of kindling 
inilantly any cpmbuftibk matter. Xhdfe two flames of phpfbhorus are .eafily 
diflinguilhsibk during the dlftUIation of.it, when the fmall hpk of the receiver 
is unuopped *, for when the yeilels are not top much heakd, the flame which 
iflues through the hole is lurnkoust in the dark, but does not kindle any coin- 
buftibk matter ; it may tk touthed without danger, and it only renders the 
hands that touch it luminous. But when the vefiels are too much heated, 
tlw flame iflues with more force; it then dccrepitate's, and is capable of burn- 
ing any iierfoh that teaches k. This fliame is a fign that the heat is too ftrong; 
and therefore when itas p^ceived, the fire ought to be kflbned. 

Phpjiphpfus rdeniblPs vitriolic fulphur alfo ip this point, that all its phlogifion 
jiw ^ bumf, ev^ ^ith ti^pidit^,,, without any decom^fifipij of Us aci«i. 

But it differs fropi fulphur in ‘being much nr^e qortibuIHbk. In this cir- 
cumftance it fi»ms co,i^^ ih^mh^k flate betwixt. tlie vitriolic and nitrous 
fulphurs. '; A heat= from twclyeyto degrees , is fiiflkienf: to. deconjpok 

phofpb^s, an(|to makpjkS jphl^iftcjB' bm^ weakly an<|,;llpi>»iiy indeed, but 


with., it friifibkili^ti partiep)^ 
it thtri^ ik prefcry«i under. W 


ippea sdr. Tp.prcirajit thif dccompofm^ 

- - * . . oven, in water if'is partfy decoibpofed, 

and it fiik tW:«k>ptaihmg,:bQftlfejii»uk It^npi^ Ipfes its fenfi. 

tranfpafehdy* J^hmes fiyinaceo^ becomes more and more 

acid. '■ " ■ ■ ■■■ 




by friai<m, if .then violently ipflames, 
as fulphiir dofs } which hppevwmiiBfei: 

; .and, alio 

;yiab]^^JiS;>V;f||]lte;,fn^P •‘dbriag."day,::\attd, fight, when 

fo ffrbn^y djfpofed as fijjphur is to unite 
ried to make tlus combinarion with all metals 
y y y 2 and 
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and lemi-raet^s. For wliiph pnrpo% he took; fojne 5iings of each me;:amc 
fubftance, digetfed, it wirh two parts df phpfphorps, apd drilled mixtures. 
In all thefe experimciits paft of the pnolphQfus paffcd into the receiver, as 
when it is reftified j '^he other part wais bM'rnt, and. t^e 'me?als rcfxiained un- 
touched, excepting copper and sjpi;, which were aft^id upon in the following 
manners. ^ 

Copper treated by Mr. Margraaf with pholphorus loft its metallic brilliancy, 
and l^came more compaift j a gros or 72 grains of copper being twice treated 
in this manner with phofphorus, w^ found to have acquired ten grains in 
weight, and to be rendered capable of being kindled when expofed to flame. 

Zinc treated twite with pholphorus in the fame manner, and cxpoled to 
ftrong heat at the end of the lecond diftilldtion> was fublipnfd ahnoft entirely 
in form of light pointed flowers of a rcddifti-yellow color, which being put 
under a muffle, wef e inflamed and vitrified, forming a tjranfparent glafs like 
that of borax. From thefe experiments we ihe that phoiphdrus has little dif- 
pofition to ujiitc with metals, which property perhaps proceeds irorn tlic facility 
with which it is decompofed. 

According to the experiments of the lame Mr. Mamraal^ phofphorus fub- 
limes with arlenic into a compound of a Ihining red ccdqr, in which refpe<5t 
it relembles common fulphur. It eafily unites with ftilphur. Equal parts of thefe 
two matters being mixed together and diftilled, paljcd into the water of the 
receiver, congealed there, forming a fubftance which when rubbed by the 
lingers, could not eafily be inflamed, but gave a yellow ligh|;, and readily 
kindled when expofed to a heat nearly equal to that of boiliijg water. Mr. 
Margraaf lays, that this compound liad a foetid fmell, like that Deliver of ful- 
phur j and that it fwellcd in water, to which it gave a fu.lphureous fmell, and 
manifeft acidity j which effefts prove a decompofition of thefe .Aibftangcs. 

Mr. Margraaf treated phofphorps. alfo with tbc. three mineral acids by diftil- 
ling them together in a , retort,; an^ th^fe experimcn;ts .furii‘me4 very curious 
obfervations. Vitriolic acid decompofed almoft entirely phofphqrqs, opt with- 
out any inflamndation. Nitrous acid a$tagke;d it with ykilcnge^ cyeh witbouc 
the help of fire, and occafioned a fud<jen inflamtnatipn;i witli exploflon and 
rupture of the veilels. Laftly, marirw acir} produced up alteration upon phot- 
phorus, nor was itfclf altered, 'i'hcle phenomena, are perfedlly analogous, to 
the affinities of the three mineral acids with the jn^n^m^ple prindplc. 

Fhofphorus is foluble in oils and , inflananial^e liqui^x’S* pearly as .lblpbur i.s, 
and confequently forpis balfam j^t^t jefiep «X>n>j^iped .Witb tfiel'e 

fubftances, it feetns to be mpre dl^o^d ^{^jpole,. iaisdqne; 

for thde oily phol^ric liquons are aj^jrs; 
are heated a little, .apHate 

But phofphbrua diners eQendaj^y" lu^fatir by tfie batt£re;of its aekl, 
»hich. is 

.t the ftme;» 




dited,, was 

common falf,. arid that co^ipbn f^i'exp^ 

reduced to floPFcrs* fpabea 

fimilar to that of p^bfpfi^brus, ' w#? 
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as Stahl Ihould pronaunce concern! ig the iiature of this acid from fo flight i-eafons, 
when we confider that the properties of the jjhofphoric are fo vei y different from 
thofe^f the marine acid. But vne thiB be mdrt furprUed to find that he polltiVely 
affirms, in his book called" that to make phofphorus, 

nothing more is requifite, but to mik airtd combine properly marine acm with, 
phlogiflon*, and that by profectinng what he had publilbed concerning the 
artificial campofirion of lulphur, we may make phofphorus as abundantly, and 
eafily as fulphur itfelf. 

We cannot wonder that chemifts, trufling fo fo great authority, Ihou’d 
have firmly believed that the acid of phofphorus’ was the fame as marine acid. 
Accordingly when Mr. JV'Tai’graaf undertook to fintplify and improve the proce.s 
for phnlphorus, he made many experiments to combine marine acid d redly 
with phlngifton. We ffc, in his memoirs, that hC made thele trials not only 
by employing common fait, but alfo feveial combinations of its ficid with othci’ 
bafes. He employed /al ammoniaCy csme^ns metal's y and marine fait witli earthy 
bafes. He allb varied the matters which were to furnifh the itiflammable 


principle 5 inftesd of urihe he employed feveral .vegetable coats, and even 
other animal matters, fuch as the oil of hartflsorn, human blood., &c. But 
all tbefo experimenis were unfuccefsful, or yielded but a very fmall quantity 
of phofphorus. He found the neceflity qf returning to the ufe of the extrad. 
of urine ; and Mr. Margraaf havihg tric'd to diftil it aJone, and being aflured 
by compararive experiments tfiat'.tnis extrafi: produced as much phofpporus 
when he diftilled it alone as vyheh he mixed it with tnatfers capable of fur- 
nilhing maririe acid, as, for inftanVe, Itina cornea, this able chemifl: then 
fufpeded that the phofphoric acid was diflerent from that of common fait. 

On the other fide, as urine contains, befides copimon fait, a confider- 
ablc quantity of a lingular' kind of fait, which cherhilb call fuftblt falty or 
native fait of urine (See Urine), Mr. Margraaf who, found that he 
could' not obtain phqlphorus from <ommon lalt, nor from any of the com- 
binatfons of its acid .with other bafes, w.-is naturally led to fq^pea that this 
native fah of urirfo ebnfairied the true phofphoiic acid. This he afterwards 
afeertained by many ' demonftiriitive experimerits. Having diflilled this 
fait only, with in.flgimmable ms^trers,, he eafily obtained’ a very large quantity 
of pfootphorUs V' and alfo' having dilliHed fei exfradl of urine, from which he, 
Had fopafatfetl ^ll the fufiblc fair, and having by this method obtained fcarcely any 
phojlphortis ; and, laftiy. Having examined ami coiqpafcd the properties of the 
pholjpiitiric acid with thofe' bf the Icid'Of'the fufible folr, ahd-^^ving found'them 
■eHdrely .thiB fefec, be thUi fob^^dt ^B th^ ccftai.nity 'lvfiich is poffible. 

Wd'ffiidl endhKt;«iOfii of the' properties of jb|bfohodc acid, how 

inu^- li: dfffeb frofei other afclds# To Mr. Mwgrasff alfo 

•vfe bWptfae Iraydvcbncc^^^ 

^ inBa^mstble^^ phofphorus bqxns, and feparates from 

S id remains ’difebyged, as the acid of’Tui- 

'• Wi ■ajjiafntheh, aftefthe cbm^uf- 
^t^wbidh^*quickly;'"aria’pbwcr- 
fe bdiicentmtgd aitb be 

> em . 7 to d‘^bry“abid’''liqub4^’'of -thC' tonfiffence of ' 

!v«!:y7ltp^i»pi^;''ip^^‘''^^^''T«^'‘ha taftei'' iTcb'itvms ,th^ blue 

vegetables tb' -a, rtdi and combines to the pbinc of faturation with 

alkaline 
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alkaline fufaftanres. Thus its acid qiialitjr is not doubtful. The fijfity of this 
fait ii very firguJar It hot ojiiy may he. deprivt‘4 bjr he^ of aU the 
by which i: kept, liijjuid, but aJfo when tlms driif^dqt may tw rendered rpd-hoc 
without fubliiniiion, and 0^*7 be thereby changed into a foiid and tranfpaneht 
riiatter, which !Uis all the appearance joE glalS* Mr. Margraaf. obferved that 
j'hofphoric acid, tiius dried and heatra, emitted a fofiell of garlic, and alfo fome 
luminous I'paik-. which proves that phofphorus does not lofe by coinboftion 
al] its phlogifton, but that a portion of it flail remains united with the acid, 
and which Icems to have been protcEled from combullion by this acid. 

^ Phorphoric acid appears to be a very powerful folvent. Iteafily decompofe# 
nitre and common fab, from which it difengagfes the acids and unites with the 
alkaline bafes, as vitriolic acid does. According to Mr. Margraafs experiment. 
It allb decompoied vltriolated tartar. Thcfe remarkable properties ought pro- 
bably to be attributed to its great fixity. 

When it is combined to the point of faturation with alkaline falts, it forms 
neutral falts entirely fimilar to the fufible fait of urine. 

Mr. Margraaf has alfo exatnined the aEhion of. the pholphoric acid upon 
metals. From thefc experiments we find that this acid oocs not dilTolvc gold, 
not even when mixed with tJje nitrous acid which proves that it is very 
different from marine acid. It does not attack Ijlver. It afled a little upon 
filings of copper, which rendered it green, but it eafily difiblved the calx of 
copper. Iron is entirely and eafuy Iblublc in this acid, and forms with it a 
cryuailizable metallic fait. Tin is only weakly corroded by this, acid, which 
muft be well concentrated to produce even this corrofion. It has nearly the 
fame efieA upon lead. . The color only of mercury, precipitated per fe^ is 
changed from a red to a yellow and a white, and by a- long digeliion to a 
black. It entirely difiblves white arfcnic. Laftly, it diflblves pcrfeEEly zinc, 
from the folurion of which a fetid fmell arilcs. .This acid when treated by fufion 
with metallic fubllances exhibits nearly the fanne phenomena, only with greater 
force •, and with thofe rhetalUp matters which contain much dilengaged pblo- 
gifton, as tin, lead, and efpeeially iron and zinc, it £>rms phofphorus; Mr. 
Margraaf obtained a large qu^ti^ of i^cellent phoffdhoHrns ^ aiflilling, with 
ftrong heat, zinc and phofphoric acid. , , ‘ 

We fhall now fhew what eflfcfo are produced by this acid, when added to 
folntions of metals by other acids. At firft it produces no change. upon the- 
folution.of gold in aqua regia} but- fonse Ehne .int(^ar(^ preeiiplfatds. part' 
of. the gold in its metallic, rate. It afl^rdls the ftduoonoffilver nc^ 
ftmc manner, only that the quai^tity df diver ||ius 
bjes ' fdver _ precipitated ■ ,by; ^is ■ ,fo 

Mr. Margraaf adds, that by .todsrydtdb' imiadpfbcn^ i^^^ 

with' pbo^hbric acid, a matK^.iWip4i.»# ■ 

luna terpen. , Nevtithclc^ o 

misturc'bnly of %bf';1ii^,';|)hofp^; 

upon a .coaIajRd-hdat^;wimh'$%^?{^>.'me|^':^’§pif^^||i^^ 

by means’ ofph^p^fk 
ciphate , is- tediff^yed^rwh^: ^ 

thci^dld.' "Mr. Margraaif.adaii:'that,/haviflg|dt£^iMid#^imt|!la^^ 
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/« co^lt^Able^quanii^ pfitit wbi^^ knd jinm'ag ma&, which by the heat of a 
blowrpi^ was vkriliedjbto 4 wry circumftance 

ieemed very extraoisdlinaiyi -:he* Haii mixed the. refidu^ with pure 

lead, and copelfed .^liMtUfe, Ae obtaibedf a rcj^lus of fine filvcr, the 
qtiaodty of which Was at wei rdtesiofiiii drams prr rpiintai. • A white precipitate 
was made from a folutioti- of lead in nitrous acid by the phofphoric acid ■, but 
this precipitate Was not red^lv^. 

Thefc arc the properties i^^hofphorus, and of the phdfphoric acid ; moft of 
which were difeovered arid afefertained by rJlr. Margraaf. U hey fhew that 
this acid differs .no from ‘ the' marine thah from other acids, and that its 
nature is peculiar. Mr. Margraaf^ probably from the refpedt he has to the 
opinion ©f Stahl, does hotiabfolutely decide that it iS different from the marine 
acid, bpt he fays that it certainly is not pure and crude marine acid. He 
thinks, that poffibly it may be marine acid very intimately combined with fomc 
fubtle vitrefcible earth. And indeed the fixity and vitrefcibility which prin- 
cipally diftinguifh the phofphoric acid, feern to Ihcw that it contains a larger 
quantity of fiich a principle chan all Other acids. 

The phofphoric acid'feems at the lame time to partake of the nature of /fifa- 
tive fait and of white ar/ef^c. Sedattve fait, without having very diftinrt acid 
properties, afts as in add on many occafioris. It combines with alkalis, la- 
turates them, and reduces them to neutral falts. It is fixed in the fire, in 
whidi it melts as a viorefeent matter, like the phofphoric acid ; like which alio 
. it decompofes neutral falts. Sre Borax Salt f S eda, tive). 

Arfenic is not indeed fixed, a4 the phofphoric acid is*, and it decompofes no 
other neutral fait chan nitte ; but it is dilpoldl to vitrification, and has a fmell 
entirely fimilar to that of the phofphoric acid. 

Fholphorie acid is not found lolely in animal urine. Mr. Margraaf found 
that many vc^table matters, particularly farinaceous grains, contain enough 
trf this acid to produce phoTphQrus, when they are expofed to great heat in 
clofc vefiels. Tnis acid therefore is probably formed in the vegetable and 
animal kingdomsy and p^fles from the former into the latter : but the largell 
quantity of .it is found inurine. SteUniNe'aHJSALT (Fvsisi.z) ^/Urine. 

Hitlwrta phofphorua has nob been employed for any ufeful purpoie. But 
we' may hope that fome ufe imghc be found for it, pafticuiariy if it could be 
made ih large quandries, and cheap, for its dearneJs has certainly prevented 
the prqper trials and refearches for this purpoie. Although it were only to 
remain; an objefit of -ourit^ty, it would -ffill be amongff: ^ firfi: of that kind. 
Many amufing ea^wriments may be made with' pbolphorw, which would be 
mote forprixing if it 1^ khbwp. For inftance, one m;^ write Upon a wall 
with a 1©^ of pbofphmtais, ipd the writing wilt prefently appear in ietters pf fire, 
Thet flKre, <or any ^ m be coVered over vrith phofphofiM diffeSved 

in.pik bif ^ in a tferk place, particulairly if thp 

.aktfe;ki<aifod,^ fMits^r-'may be extinguiftied, and inftantl^ kmdietl'by 

'the poiht.;of a kwi'fe,'^ to which a jpiece of 
'met Finally, 'it is one of thofr Tub- 
CawiIrlMSy petfoim operatibns wh.ch greatly 

^ Dxxxvni. 
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DXXXVIIJ. PHOSPHORIC S T O N R S. Thcfe ftonos, 
•when properly calcined, have the property of Ihiniog in the dark. Tl>e moft 
cclebnitej and inoft anciently known phofphorns this kind, is that called 
the Bolo-man fione^ from Bolognia, a ciqr of Italy, |Mt|ur which this .ftone is 
found. Lemery relates, that thd pprfon who firft d^covered the phofphoric 
property of this ftone was a Ihpe-maker, called Vincenii^ CafoWirolo^.who ufed 
to make chemical experiments. He fays jhat this man, walking at the faot 
of Mount Paterno, gathered fome of chefeftones, the great weight and luftrc 
of which had induced him to believe that they contained filver i and that after 
having expofed tlicm to fire, and carried them into a dark place, by accident 
probably, he perceived the ftones ftiining like hot coals, which much furprized 
him, and induced him to repeat the experiment. From that time the Bolognian 
ftone has been operated upon by chemifts and experimental philolbphers, who 
have fearched for the moft advantageous method of calcining it to render it 
luminous. 

For this purpofe we find different procefles in the wprks of L,a Poterie, 
of Montalban, of Meiur.el, of Lemery, and in tlie Memoirs of Homberg and 
du Fay, printed amongft thofe of the Academy. But nobody has treated 
this matter fo fully, or illuftrated it fo well, as . the celebrated Mr. Margraaf in 
two Difiertations upon this fubjed. Wherefore, without attending to what has 
been faid before him, we lhali relate here lummarily his opinion concerning 
the nature of Bolognian ftones, his method of preparing thejn, the phenomena 
they exhibit, and the matters analogous to them ; fo that the whole of this 
article fliall be extraded from the .iSiffertations of that able chemift. 

Bolognian ftone is fofr, friable, heavy, cryftallized, and incapable of effer- 
vefeing” with acids bcl> re it has been calcined in contad with fuel., Thcfe 
qualities have induced ]N Margraaf to dais it amongft the heavy fufible fpars, 
and with fo much more juftneis, as all tbefc fpars by a pregaratfon firnilar to that 
for the Bolognian ftone are rendered phofphoric. As thcfe fpars are alfo compofed 
of the fame principles, as we lhali afterwards fee, all ^.hat we fliall fay con- 
cerning the Bolognian Hone is alfp applicable to all otlicr ftooes of the fatne 
kind ; that is, to all the heavy fufible fpars, or rather to the fpars. 

"When thcfe ftones are to be rendered phofphoric, fuch of them ought to 
be chofen as are the cleaneft, beft cryftdlized, , moft friable, voiioft lieavy, 
which exfoliate when broken, and, laftly,^ which contwp np.hetetogcneojjis parts. 
They are to be made red-hot in a crucible, and jrcduccd to a very fine powder 
in a glafs mortar, or upon a porphyry. Lemery , affirm;, , that rftt^ pttlyenicafion 
ought to be made in a brafs mortar,,, and ppfitively ,dei;|jl!^ thilt;- after 
experiments, he found that ^hc operation entirely failed; if aoy ctthea-v’ pa®- 
ticutarly an iron mortar, has been ufed. . But Mr. Margraaf, whoim we preu 
ferably follojVj forbids cxprefsly ftiB -ufe of a. cop^r, mprtai^. and; affirms that 
it hurts the fuccefs of the ppci^ation, The ftpnea W*Og bieehHiJjwi.mduccd to 
powder, arc to be formed into a pafte with gum .tragacaofti» into 

cakes as thin as a ktufe. Thcfe are fo; be % 
bs made pretty confider^ble.. A£^ foefc, pRew^Cfofts,..;j^i^fofdfih 
ratory furnace is to be fiJkft .fo.thfop 

the fire is to be kindled. Upoh ' this chafoPil .flat JfiaflEicci, >f., rffopcafcw, are 

to 
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tt> reft i and more charcosd is to ite. placed above them, fo as to 611 the furnace. 
The ^rnace is ch<m the tube of which is to re- 

maw open ^ all the b> lie the furnace is to be left to 

Oool^^;; The cahea ate>!tl«^4:sc>dt;ia^»'?ahd‘^^ cleanfc^, ft'om the aihca.’by 
blowing'With belh^'^hpe^^ ' .expofed during fome 

ijs.: JiiL i. i. . r 


mittutei to - 

jn.t - ..,f - 


if the ffeowes be c*|^(iSf j^iesjpange# 1^^^ under 

' by calcinadon 

arc, .'vtvsf\ utid^^itw^t i The ■ dilHcuJty 

«ttendftt^'ih*$J^mtgei3!<^;l|.i<aiidspes^-,'ISflthc''<^ df thofe who 

have opera«d;»{»c«'diHiVimi)tt^^ fa^h. Mr, dii Fay, who 

has puoKifaed a jV^ien^iir qpncernthg'ehis kind;^ phofphorus.ln the year ly^o, 
aflibrts^^btrt /Mi^ d^carebus ftohes. whether they contain, 

or noiy^itribllb»ci^fdife’ by calcination *, with 
th» dtteciide.'^,',^lyi|^i|:<h?^.;|[ibf^;cs(tkat^^ a ’ftrohger' or more 

lre^ueml^;;i!epi»iiid;'>i!pil^|i^i;^%,he^ ,acjd, as fe> 

lcnitte4!*,'^pl®^-^^^?:.byfip^,%hb^hoJdb caiciharion. Mr. 

Margra^’ dh-b’be, «ia!hht|^v4Ji)^.'at^'v'do^^ known this Memoir 

of Mr. dii Fay^ can be rendered php^hbi ic bu t thofe 

calcareous ftonee m acid i ,t|[i^t purely calcareous 

ftones, as. 'recemng' this 

» jpre^oody tb their calcination, fatuMted 
' "hbric property canftbt fee afligned till 

calcampus dones at^^pable of being 

mnd^td^ lumhifetia iaiihoue’ thb^ 4 ?oiwbrrenCe^^^.^ 0 ^ thay theh.. fu^eft 

thaa.%ht iai-ipa^iiWC'bf 'fi?)5j|b/tK>di^'thfeh eb’ others, an’d that 

calcwa*ionigiy#::t^'^^b!'^b*itd^ oftetat^ing" a' larger, auan- 

tity' b^ie^ . dirt. ’ We ’ muft 

much Tuppmed 
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In the fecond place,? a* to Mr. du Fay’s aflertion, that calcareous ftones be- 
c me phofphoric by 'calcination, we may obferve, that as he did not examine 
chemically the ftones he employed, and made no experiments to determine 
whether they contained any vitriolic acid or not, we cannot be certain that 
they did not contain any. Ft«-,w(| know* that many of the ft, ones which feetn 
to be entirely calcareous, do bOweiret. contain more or lels of gypftous or fc- 
lenitic fubftantfes, (Jf this kind, perhaps, the fttmes employetl by Mr, du Fay 
might be. Bcfides, if we fuppofe that thefe ft^s contained no add nor ful- 
phur, perhaps they are capable of retaining Ibmc of the phlogifton of the 
coals in tlae calcioation, and wt may eafiiy conceive, chat this phlogil^n alone 
is capable of producing a phofphortc quality. we are certain, even 

from Mr. du Fay’s experiments, that purO cakaceous ftones become much lefs 
luminous by calcination than thoie which contain an add, and are rendered 
phofphoric much more difficultly. , , . . 

After all that we have faid concerning phofphoric ftones, we ought to un- 
derftand them clearly. The e/ JBeldwin Apii . the of, Horn- 

berg are cxadly fimiiar to thole made with the Bol^i^ ftohe and pholphoric 
fpars, from which they di^r only in the kind of acid^v^ich they contain. 

The phefpberui of is a combkHarion^-of, chalk sylthrhkil'ous acid^ and 

the phofphorus of Homberg is a combinaribn of quicklime with^hc acid of fal 
ammoniac. The former is therefore a nitre with calpaceous t^s, and the 
other a marim fait with calcareous balls. They acquiic t^. phofphoric pro- 
perty by calcination, as weft as the Bolognlan ftono ahdfpa^^ d^ 

Idol'c with baiSs of calcareous eaftki Tl^le two fnatkrs ai^ , not be 
^Icined in cental .with fuel. But inr crudlftes. pht^^htmis- of Batdwjo 
receives its phlogifton from the nitrous acid s thalki^ ^cohta^ foiik 
gifton. . The phdphorus of Hondk^rg: receives its .{dih^tlkn ffoim i^ 
mdnia<y|yiich is treated krith mndyduaoe. ' 

. As dro%itimus and mii^e fa)ts Wkh as&. 

traft the tnoifture of the ait after 

have loft-fomc' pf:.thdr acid‘?;^;c4ldoi^|Arwi^c,js^^^ 
preferved" but m 

much Ihorter rime'tlww;thiwpffp^4;j:i|thd;^i^'.;6C'th<ffe';e#f^'|u'i^ 
phorus feems to be exaftlyjihe fame as th&f df pilmfpitoric fton^. 
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BXLI. PITCH (MI N E R A L). {k} ' 

DLXIL P L A N*T S, Ste Kingdom (Vegetable). 

DXUIK P L A S T E R. 5^^ Gvpsum. 

DXLiVi * P LATINA. Platina is a perfcft metal, analogous with 
the peifcd metals, cfpecialiy -with gold, as many properties are common to 
both. 

Aldiough met^s, from their great utility,: have been alv^ays diligently 
fearched ror, yet this has remained undifcovered till lately, which is a very 
furprifing circumftance, and which &ems to prove that platina is not, like the 
other- totals, feattered in different parts of the worldf, and in all climates. 
Platina is 'found in thegidden mines or Spanilh America, and chiefly in thofe of 
Santa Fi near Canhegeha, and in the BailliWick of Choco in Peru. 

This metal warS probably known to the wbrkersof thefe mines long before 
it was brought into Europe: but as its color is not very fine, and as it is 
almoft intrai^able, efpecially by fufion,* without addition, they feem to have 
neglcfted it, confidering it as fomc refraftoryi mineral or marcafite: fome of 
them, however^ had atwmjptcd to meloit, and to make toys of it, as tobacco- 
boxes and other things of that kind ; but this muft ewaihly have been by 
alLyIng it with other^metals, as we fliall loGn f^ che impoi^ of their doing 
^ otherwifew-.?'''^"'"' •? '.■> / : ■' ; i*. , .■ ■ ■ ■ 

NevetiiheMAip tl^ COntiimed to be fo nCj^fei|5pd,. that it was entirely 

unknown till ;01IOa, a 3panlih niiathematician, who 

accompanb^ dhe Ftyn^ by the King/of France to Peru 

to 'detcrnaijie of 'the m^i- 

diao, firft mi^bheaii.in i^e ^ad^ OT at Mad4d. in the 

year 17481 tj^t-be ^s fittl^ btfaftable metallic 

floitci wMdh iibpelN^ gold i^txi the ore whdn' it was in a large 

quantity. This account was not very Id excite the culddfity of chetniffs 
coneerniitg a new pmfe^-'Vnietali^and fO’ inteteilii:^ . ae^ futprifing as 

■< . fTeed^ 

.'yif»ho^a^';b|'dii^yf0i^'|i(amai^^,£^^ informed had' 

cltethical trials 

fliinjeles, twa' 

.A a.ML>' t«A‘ ■'Iti'liifTfr 'fri''!''' 111 ’III'' ''iliTi 'lU itt n e' r» f ' i jilomwfci 


fliadlds. luble 

the fun iS' ’'fu|inni(ir,c,an inuaCes efipteh'U'htilled' ib an open 



ebie'drab^ and a 
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Since tltaj: tim^ ftveral chcmift«, the dhi^of whkh ^re M; Sclteffer: of 


_ little known v.iivFrahce till Ihfe yiky"¥y^g« 

■‘ progrcfs of fciencc, .cofle^d, tltfanfk'^' W^<mt 

ol all that had hkhtfrto be^ ifl i tldticle^ 

Whitt G^idt an eighth'Mtttd, ’ ': ■'^''[ :' '"’■■? ''■!'^- ■■ ' %i^V' ,/ 


This pubficariphexi^dfd''<hi?-cdr*03^;^.'rftf?hc:^ Stiwm.:a, 

new and intercrabg otnefts'Nt 


new 'and intereftibg'otjea t ‘bar 

prevented all of .them frQm'''‘bdftg iTi 

'Meflrs. Macd^*** Be»dnne 

upon it, which they have pubUihed amoRg3> tho itodeoiy ibr 

tlic year 1751. '•?.-■ '> '■' < '■■’■'-}■■:• • • 

About the fame time alfo, Mr. Mat^if cKsatiiiSbd idatina^ a 

.tknhrtatibn concefninff it. ■■ ', •' .■'>\'..V' y'- *• (.>:.■'■■?■■ , ■., • 

Thefc are the onTy chenaifts Vd»o ^ h whof have 

piibliflied their rcfearchcs ^p6abemin|j tfe^ J^es’ aUliough dbeir 

number be^dmall, yet their cXperibfKhti ar^^lb wfth fuch 

accuracy, arid in general fo cdriSftsifft wfch eifebi-o^wari^il^ %. o^a^ing and 
comparing them, we iriay acquire as;ctit«ft aftd'^ldhni0l5t:^^^ 

6f|)Iarina as of the other metails ihi^ hassj^^bdeif 
This article .fluU'iContam ' 

made' by the' aboye-miendon«f chefe^.- , 
Platintiy a Spaoilh wOrd',. w' 
flgnifies fflver,( It is thettfone,«al^ i 
is itfipixipcr, fmcc it refembfes' jBlvjeir 

impeifc^t'ly in its 'c61or.'“ . 'Thte'f«w^--#’ 

is more fuitable i.,'for 
metal refcmblcs ahV'Jri*bfc#.'t'.' 


icnts 


We do^hot'demihff 'khow;t^( 

can only riflfert, ■ that . afi that we', 



^^■("■Thia^jiaaie 

' /■'' ■'•*' ' ' ' ' 
I'^'t ... , 

ri'^. We 


pure nor in its natarajftite^' wr wh it #H^hbWjv^hdi^ 1^. 

.dition,. by' the tnoft.vitdqail: 'j^’.eC'O^r fecB*iei8i;vi''iA#;tl^ " ■ ' ' 

in the cabinets of 


of vrhkh atd a little ,tsi, . 
hlaeic j^hd* as 

.iinfuhfalc, ‘ and '-laatraiSfaK^l,; ■ ’ 
found at St. 3ii"3l^' 

interlbcrfcd wtth;|eit^cleS of 
of gold. 

. the 

foreign-. 9m‘ 


©ttraw^os 

i>ablyf%eiifea’d^ 

«f mthk^ry. '■ tnt?’ 


^ecsnmpoling it* by 
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j^aiina --only by Jiame, Imd. that it is- a peculiar metal, have thertforp, 
wiith great impropriety, ^advaoced,;,.'«hat; vl!>|r^ ^ had decompofcd it, 

atnl had (td)taifled frotia it ifsd|l^ Wl^i-iitrfooic. , The contrary appears from 

Mr* tMarg^taafa Ci»^rt«cion, , ;Mr. the heterogeneous 

matters which were pieielyt^dKcd *tave done } 

b«it'hfiis!;tQO'good-4.'eh!etii(i|(:;^''^^iidf5^^ it: pft the 

contrajy.,.-.hy is alfo given 
to-/it,.by aU#hO'tradt«8y:nH.j05feE^^-^^ • 

The troter lof the graij^vdf WhitiB* %% hot very brilltanr, 

• lntern\fidii^ feetiinxf , thev1ii»ii| 'e^' fiiver'and die gif^^ At fitft, view 

they. ■ •.■'l‘,hey are'.ftoi^’th,' ;*re nearly 'as hard 

as iron be.-flattened up- 
on . ,; , , , 

T-he.'i^ciSc;1g!Wity.'dif/^|lMElnaV'#'.^:y‘'<'ig>^^i-:ii«!^ to 'toat of 

g<dd. : In wa«eir,it: fbin«l^^;.b?twixfiyn cighttehth and a nineteenth 

part of it? weighif*- 

The tenadty ;c^ the;^i*ifw df #11, -metal haSjmrt been determined* ,b it 

cannot, be' #rfflie4^iR# 4F tnakc the eitprriiMdnti But if this 

qtwlity- is 'pf. metais, we mly 

prefunte, t^ait )ts tehaitjity is alfo greattx, 

if.alf it'by art. , 

Pladi^a finfiSii-.«ind' tafle, It-is-un- 

adterable:,fay'^'fCTOi'^«»trS^%iv«^ ,w.afef,' ani|-;'if '.#>-n>'or^; ''fia^eptible 

than • LifccijfJwihs .-nlfbj.if, ,b jndef- 

tru€liblc 'iby which 

pcctiliarly ''j:hi^tag!t)^l:i^ '^is-'lfitffalas .'thejitio^fifetenfe’ }}fM, 

■ bfe,'';;chei1rtifts have 

itMde.«hdti;iitd^.ieS^s^# ip^:y’^lenel&i^t:.iyh># could bts 

i^r. 0^,ifevt!ralJaa»4‘l^koV^, ,h^ 

applied :'-repe«tedly»':.«hd: ct^iiniiedi^tK/lpiM-tiww without. ' In' all .tbefe 
■t«ials#e ■giijftps:'.*iw'i;i4iii^h«/r^^ in- i'form.-'«id''we-i|ght*-. and,cwerc 

■ only; 1^4 '-fe’by'ifeslpphim . ,to: 'yioler.t.-heat, 

, '. ^ iiiy -'t##! ''#1?^ '• . ffeparabk. Meflrs. 

sod five -nights to the 
the unfu- 
found to be 
:which latter 

)t|k; '- 0 : i|pi|&'-,b»i;mng-giafs, 

■ ami 

sxppfed; to -. lithe i'cehter • bir:fl^,.focus-. 
ci^aro^ thii plarina. V AceqtdjlEig to 


f^-pro , the ' otH^.by- : y ;bril’- 
_ furfikeV,' iThfy 

thin'-pl#^’, tv|i'-hou.t 
■ppHsi'e iip8lk,abl«'. 
' ’|j^,i*wl;|t^0tje^,.'',n!r^^^ of' tin.- 

gold and 

;,v'i' ' ■' '„■ . ’ fiver.; 








fdtrcr ; and bf atinealbg, iiheir malieabUity waa r^or&d, as H is dfo to ocher, 
metals by the . fame means. After experiments fo cettaio and Wjd) authenticatt^, 
we cannot dpu|>t chat,,platma is tful^ a metoti and even a third inetal« as 
in its kind as, gold; fod filver are in theirs. . /IPhils prp{K»fidon ;WiU be 
conBrmed by tho oches^ properties of .platina. ' , ,, ^ , ^ ' . 

Platina refifti asiperfcftljr as the a^i^ of the vl^ nkroos 

acids i in a word,:of any pure aoid* invivhatom manner appUed» ; - :3{hejfe acids, 
concentrated or diluted, may be boUed any length :o£ fimo d|x^ ivith- 

out diffolving an atom of it; but a mixtare of irhrous aitd nafikine aci^,.aqua 
regia, thefolvent of gold, is alio the k)lvenc (^ pladni> , MdEQ^ ^«la<:quer and 
Beaume have Ohfcrved, that an aqua regia com|^^ dfteqtial parts of the two 
acids dtilblves mpft of this meitat But, hpweyefrthei‘<,^qaj^a m more 
of it is required to diitolve platinit than g^d. ^heft employed a pound 

of aqua regia w diOblve an ounce ofpltaina. All the acid of shu quantity of 
aqua regia was not indeed employed to didblve the .pktina; becaute much of 
it was dilllpated in vapors dunng the i^perajCton, from the long time employed 
in the folutioOt and themford if thcf dpeiiiion had been performed in dole 
veJIels, and by diftillatibn and edhobatipn, a^ 0r; Bewis did, a left quantity 
■of aqua regia wptdd have^ beim .fuSet^t but; 't^ is. a matter of fmril im- 
portance. ' ■ i. -j'/'v 

Aqua regia tequues to be afiiftol W the heat bf a ftnd-bath, and aWb a con- 
siderable time, to diflblve fdatiha leea. Althou]^. the color of this metal is 
white, its foliitkiin is very yellow, -even deeper than.that oT^ld. When aftnall 
quantity of plating only is didblyed in aqqp regia, of when a fatunsted folution 
is much diluted^ a heaudfui y^low color is prt^uped, undiftiifguilbable from 
that of a iblution of gold : hut whik the aqua legla more and more 

latmated with'platina, its color becomes mote and more intenft, and at laft ted i 
but this apparent redncfs evidently proceeds ttw intenfity of 

the yellow color v for this; fatunued iblution is rehdeied by dilution with 

water. In chis^ircumftiuice. it is- Jithihu&to tinffiife of mfiito’a!. ' / 


The folution of pktina lb aqua> re^ ta tkld aM eovfd^ye^^ 
neutral cryiklltzsmie.ftdt tow be o&ftsdi^; a /W 

centrated, and when the foiutioh is nearly faturated, a br^H^l^ddn 

is formed at the bdixom of the tnatjraftj. wbicfa may be fofthd" ^ 

very fmall, yellow, tmn^ent ciyBbk Thefe 

obtained much larger add inofe bes^i^bl by eysporating^tlte^ 

with'a'very flow fire, and't^ 

43f .pldtina- tinged 

color, in ^certain citotttofta*i^f^)|'’'"''"' 

gold, .diver, ,atiid.«^ 

Son 'l^kkly. fepaftlttS:^B«A 
prcciily as it does'.yfhen.ifft 
'fhis 

take' pladba, ■, 
another-' 

acquif^'tr«^^j;<^^p"'" 


only iec^V(?s;,-i|i‘i 
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Platina may be precipitated from its folvent by fixed and volatile alkalis ( 1 ) 
and thde precipitates are all of a yellow brick-color, when only lo much alkali 
is employed as is necefiTary to faturate the, acid of tlie folution •, but are of a 
paler color when a fuperabundant quantity of alkali is employed, or when they 
are digefted in alkali. Thefc colors of precipitates of platina proceed from a 
large quantity of faline matters which precipitate along with them, * nd which 
ftrongly adhere to them, and not from any calcination of this metal, or lofs of 
its phlogifton. The proof of this is, that if the cryftals or precipitates of 
plating be expofed to ftrong heat, ' the faline matters which adhere to them are 
expelled, the color occafioned by them is loft, 'and the platina recovers without 
any addition its ordinary metallic ftate. 

All the ab»ve-mentioned phenomena exhibited by platina treated with acids 
and alkalis are fimilar to thofe which gold exhibits in fimilar circumftances : but 
platina has alfo in this refpeft Ibme peculiar properties by which it differs from 
gold. I. The folution df platina acquires a deeper color than that of gold. a. 
'i he precipitate of platina made by volatile alkali does not fulminate as that of 
gold does. 3. Tin does not produce from the folution of platina a purple 
precipitate, capable of tinging glafs, as it does from a folution of gold. 

Neither nitre, which quickly and effedlualiy calcines all imperfeft metals ; 
nor corrofive fublimate, the acid of which, being very much concentrated, afts 
upon almoft all metals ; nor any other neutral fair, could occafion the fmalleft 
alteration upon platina or upon gold. 

This lingular inetal refifts, as well as gold does, the a£bion of fulphur, which 
fo powerfully diflblves other metals. From Dr. Lewis’s experiments we find, 
that liver of fulphur Is capable of dilTolving platina, as it does alfo gold, by 
fufion. Mr. MargraaTs experiments leave this matter uncertain : but if, as we 
have reafon to believe, liver of fulphur does difiblve platina, this is another 
) inftance of the conformity of this metal with gold. 

Almoft all metallic fubftances are capable of foparating platina from aqua 
regia, as they alfo'feparate gold. Platina precipitated by thele fubftances has 
its metallic appearance. In this relpeift: it conforms with a general rule, that 
metals precipitated by other metals have their metallic appearance. See Pax- 

CIPITATION. , 

Mr. Margraaf relates, in his Memoir, a great number of experiments which 
he made to.difcover the elfins of mixing a folution of platina with other metallic 
folutions, and alfo of digefting pure platina with thefe folutioqs and other faline 
■ fubftances. Thefe experiments furnilhed many curious and intcrefting fadls ; 
but as foveral of them do not foem to be confiftent with the efiential and afoer* 
tained properties of platina, hor even with fimilar experiments made by other 
chemifts, we have reafon to betievethat thefe fingularities obforved by this able 
chemift: proceeded from extraneous matters with which his platina was 

W Bi/lr, Margraaf husations a veryfoigular equal ia power of union to the former a1ka« 
fa^ cqnctvnlng the offcipitaifh>n ^^ li, and fuperior to the latter, produced no 

by i hatnely, dut although precipitation, even when fo much of. it waa 

fixedrantali,. and «Vfp.y<datile'<ufcl!i, pteci> added aa to fatoram the acid, ntw even 
pitatod this metal fliiim , iSi^iaa yet the diftuihed the traiili>arency of the liquor. 

' Aaaji lallaycd. 
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allayed. From moft of thefc experiments, as, for inftanccj from the yellow 
flowers obtained by fubliming pUtina with fal ammoniac, and from the blue 
precipitate formed by mixing his folution of platina with a lixivium of PrufTian 
blue, we may conclude, that iron was the metal with which his platina was 
allayed, as he himfelf fays. 

Platina, like gold, is capable ^f^being allayed with all metals, and in thefe 
allays exhibits interelling phenomena. Dr. Lewis has examined thefe allays 
more carefully and fully than any other perfbn. As we have faid nothing of it 
under the article An- ay, we ihall fummarily mention here what Dr. Lc'wis has 
obferved on this fubjeft. 

Platina, although very unfuHble when alone, may however be fuftd along 
■with other metals with which it is capable of combining. Equal parts of gold 
and platina may be melted in a violent fire, and the allay which is formed may 
be eafily poured into an ingot mould. It is whitilh, haid, and may be broken 
by a violent blow. Neverthelefs, when it has been well annealed, it is capable 
of confiderable extenfion under the hammer. One part of platina and four parts 
of gold may be melted and allayed with a much lew fire tlian is requifite in the 
preceding experimenr. This allay is fo dufbile, that it may be extended into 
vtty thin plates without being broken, or even fplit at the edges. Dr. Lewis 
obferved a remarkable circumllance concerning this allay, namely, that the 
platina, which was 4 of the whole mals, rendered the gold no paler than guineas 
are, which contain only xV of filver. 

Silver and platina may be melted and allayed tt^ether in equal parts with a 
very violent fire. The allay which is formed is much harder and darker- colored 
than filver, and of a large grain, although it preferves feme duflility. Theie 
qualities are lefs fenfible when one part of platina is added to feven parts of 
filver : but this allay is ftill coarJer-grained and lefs white than filver. This 
coarfenefs of grain mews an imperfe 6 l: union % and indeed filver and platina do 
not leern to unite very intimately j for Dr. Lewis obferves, that when the allay 
of thefe two metals was left after fufion in the crucible,' a confiderable part 
of the platina was feparated and funk to the bottom. The {i^atina did not 
appear to communicate any good quality to the filver, excepting a greater 
hardnefs. 

Copper feems to be moft improved by being allayed with platina. When 
indeed a large proportion of platina is added to cop|^, as equal parts or two* 
thirds, the allay is hard, brittle, and coarfe:: but when a lefi quantity of 
platina is added, as from 4 to At dr even lefs, a gold<m*colored copper is pro- 
duced, very malleable, harder, fufceptible of a f^er pedifb^ fmoqther-gramed, 
and ipu(^ lefs fiibjed to caldnatlon and ruft tlKm. |>am cqppw. , ; 

Dr. Lewis was not able CO fufe forged iron wkH jplaCina^ t& iipt 

furpming, when we confider the lofraAo^ qifnlftiesof tliefeiniino ^taU: .but 
he allayed platina wkh caft-irbn, by thrpwiiig Ohn part <d^lat»» to jfbqr paittf 
or more of the iron when it wm juft fio'f;,:. Tnis Was jehueb 

harder, and tiHich lefi fub]e£t to 2^ ftian'pure »Ofi. ; Tt wiU a 

very fine poH&.^ ■' ^ ■■ ' ■'I'-'l'.'.’-’' ' '•■ ■■ 

' JPlafina ntay :be . jtlfe 

metals to t'wenty*fptif ;|jari», ,cd;tiiiu 
Uard^si't morebnttl'e, more 
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pktina was larger. No advarttage fcemed to be acquirable by this allay. I...c3d 
alfo may be allayed in different proportions with platina, nearly as tin may, 
■with this difference, that a much greater fire is neceffary for the formation of 
this latter adlay, particularly when the, quantity of platina is great. The metal 
refulting from it has a dark color, fomewhat approaching to a purple or violet, 
or it eaiily acquires thefe colortf when expofed td the air. . When the two metals 
fufed together are left in a crucible to cool, a confiderabic part of the platina 
feparates and falls to the bottom, in the fame manner as it dues from the allay 
of filver. 

From Dr. Lewis’s experiments platina appears to be capable of amalgamating 
with mercury, but difficultly, and by a very long trituration lyith water, as, 
for inffance, during a week. 

If mercury be triturated with an allay of gold and platina, it feizes the gold, 
and does not touch the platina. Dr. Lewis propofes this amalgamation as 
a method of feparating thefe two metals j and it is that which is employed in 
the ores of Peru, in which gold and platina are mixed together : but we do not 
yet know whether this Cparation be pcrfeAly complete. 

Platina may be allayed with bifmuth nearly as with lead, and in a fimilar 
manner lepa-aics from the bifmuth after fufiir.. It gives to bifmuth alfo, as it 
does to lead, ' the property of acquiring, by expofure to air, violet, purple, or 
blue colors. This allay is always very brittle. 

Of all metallic matters zinc may be moil eafily allayed with platina, and 
moft effectually diflblved by fufion. Dr. Lewis obferved, that thefe allays did 
not appear very different from pure zinc i but that when the proportion of 
platina is confiderable, their grain is cloier, their color lefs clear, and more 
bluiih than of zinc. They do not tarnifh, nor change colors, by expofure to 
air. Laftly, they are harder than zinc, and have not the Icmi-malleability of 
this femi-metal. 

With regulus of antimony platina formed a darker and harder compound 
than the pure, regulus. • 

Dr. Lewis has combined platina at the faipe time with two metallic matters, 
luch as with brals compofed of copper- and zinc, and with bronze conjpofed of 
copper and tin. The moft lingular phenomenon of this latter allay was, that 
the copper and tin aCting conjointly upon the platina was capable of ciifTolving 
,rii6re or it than they both could d6 feparately. This allay was hard and capable 
of receiving a fine {wlilh, but is fubjea to tarnilb, whicli feems to happen to all 
the allays of tin or of lead with pktina. 

Equal parts of jpiacina and brais formed a compound very hard and very 
britrie, capable ol Ktcciving a very fine polilh, and not fubjeCt to tamifh. It 
might therefore be emplqyed for fecculums of telefcoj^s, and would be 
much preferable to thofe noW tifed, all which have the great dilkdvantag^ of 
tarnUhing by ekpofure tp ^, ind even very quickly. 

' Dr., Eevris does hot menribh tl^ effeCls of allaying platina with arfcnic v.but 
that twentieth part 61 affenicbe added to jdattna 

w}ien ied-hot.in n i^ciljile^^ th,t^ l^p fiibftances will be perfedWy fufed, and will 

femwkable experiment requirb confirma- 
tidnr: wb treated thefe two matters together, did not 

perc^ye aiy Ptbai upon platina. From one of his experiments 

A a a a 2 we 
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we find, that ha^ng expofed to a violent fire during aii hour a’ itfixtiiire of an 
ounce of platina with a fufible glafs compofcd of eight Ounces of minium, tvfo 
ounces oz flints, and one ounce of white arfenic, he obtained 'a regulus of 
platina, well united and fufed, which.; weighed an ounce and thirty-two' grains, 
the futface of which was finooth,'* white and Ihining, and the internal parts 
grey, but which neverthelefs appeared fiifficiently white. when it was filed. 

The cupellacion of platina was one of die moft important exparitpents to be 
made •, bccaufe if this operation fucceeded perfedtly, we might thereby-obtain 
compadt and malleable mafles of pure platina, in the fame ^atc as a metal 
which had been well fuied, and of which all Ibrts of utenfils might be made, if 
not by calling it, at leaft by forging. All the chemifts who have examined 
tins metal, and particularly Dr. Lewis, have ufcd thdr utmoft endeavours to 
cupel it well. But although they have ufed ‘every expedient to apply the 
llrongeft heat, they have not perfedlly fucceeded. ^he fcorification proceeds 
well at the beginning of the operation, as when gold and filver arc cupelled : 
but the cupellation afterwards becomes more and more difficult; bccaufc, as the 
quantity of lead diminilher, the matter becomes lefs and lefs fufible, and at laif 
ceafes to be fluid, n'^twithftanding the moft violent heat ; and allb bccaufe, 
when the quantity of platina is greater than that of the lead, this latter metal 
is protefted, and is not converted into litharge. Hence the regulus obtained 
is always dark-colored, rough, adhering to the cupel, brittle, and weighing 
more than the platina originally employed, from the lead which remains united 
with it. Meflrs. Macqocr and Beaume appear neverthelefs to. have carried this 
experiment further than any other chemifts, as they kept the matter expofed 
to a violent fire during a longer time, that is, about fifty, hours focceflively ; 
therefore, although' their platina was tarnifhed and rough on its'furface, it 
wa.s internally white and Aiming, cafily feparable from the cupel, and a little 
diminiftied in weight, a certain proof that no lead remained in it. This platina 
was alfo duflile, and capable of extenfion under the hammer. Cupellation is 
therefore a certain method of applying platina to ufe,’ and of forming it into 
utenfils. * 

The fcienccs,' cotnmei ce, and arts muft receive great advantages from the 
application' of a new perfe<ft metal to ufcful purpofes, which to the fixity and 
indeftruftibility tf gold unites a hardnefs and folidity almoft equal to thofe of 
iron ; which is unalterable by the action of water and air j is not fubjeft to ruftj 
I’.nd refills as well as glafs or earrhen Veflels all falts, even aqua fortis arid otlier 
pure acids. We regret, that although large quantities of it are .found in 
America, it is fo excccdincrly rare here. 

The caule of this great 'fcarcitytof platina is, that the Spanifli Mipiftry have 
t rohlbited the fale of' it, or the extraflion of it frpm the mines. Thefe prohi- 
bitions were certainly from good motives and 'wile intentions *, ibr this nittal 
was no Jooner known than it was employed for the adulteration of gold, tor 
xvhich purpofc it is very '{it, as itfuihiifts all the bfdihAry trials of goS^ has the 
Lmc fperific gravity, and renders jgbld rritich lefs pale than filver. The ufe of 
a :netal with which frauds fo prrQudkial might be committ^ with impunity 
was neccfllivily interdifled : but fince thebeft chemifts Uf'Etii^ie Haw examined 
jfiiatina, they have publifhed certain and eafy methods by whkh thefmklleft 
quantity of platina mixed sTith gold may be difeovered, aiid by which thete 
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nietals may be feparated, in whatever proportion they may happen to be united. 
Thcfe methods may be feen in the Meiuoirsof the chemifts who have examined 
rfus matter. We 0iall here rdate only one of the moft convenient and leaft 
troUblefbme. It is founded on a property which gold h^ and not platina* of 
being capable of precipitation from aqua reg^a by martial vitriol; and upon a 
propeiiy' which platina.has, and nOt gold, of being capable of precipitation from 
aqua regia by lal ammoniac. When therefore we would difcover if gold be 
allayed* with platina, let it be diflblved in aqua regia, and to this folution, 
which will contain both metals, let Ibme fal ammoniac diflblved in water be 
added,' upon which the platina will .be precipitated in form of a brick-colored 
fediment. If, on the other fide, we would know if platina contained any 
gold, let this platina be diflblved in aqua regia, and to the folution add a 
folution of martial vitriol in water,' upon which the liquor will become turbid, 
and the gold will' form a precipitate which may be eafily feparated by decanting 
and filtrating the liquor; ^ . 

We may then affirm, that the reafons which induced the Spanifli Miniftry 
to interdifl: the ufe of platina no longer fubfifc *, and We hope that when they pe 
once convinced of this, fodety Iball no longer be deprived of a fubftance which 
may be fo advantageous to them, and which may be a new fource of wealth 
to tlie Crown of Spain, the foie proprietor of this precious treafurc. 

DXLV. PLUMBUM C O ‘R N E U M. This is a combi- 
nation of lead with marine acid. It is a metallic fait which may be made by 
combining diredly lead with that acid : but this procefs is not much ufed, 
bccaufe others are more convenient.' For inftance, by pouring fomc marine 
aci J, or the folution of a fait containing it, into a folution Of lead made by 
the nitrous acid, we obtain a jjlumbum corneum, which falls down to the 
bottom of the vcflTel, if the liquor does not contain too much water. A fiinilar 
combination may be made by diftilling calxes of lead, as minium, for inftance, 
with fal ammoniac.' • The lead difengages the volatile alkali of this fait, and 
unites with its acid, which is the fame as that of common fait. 

Ijead united with marine acid has fome refemblance to luna cornea, which 
is a combination of.filver with the fame acid ; and hence, has been called 
■plumbum corncum. Like the luna cornea, it is fcmi-yolatilc and cryftaliiv'.ablc, 
but is infinitely more folublc in water. This combination is not ufed in the 
arts, and little in chomiftry. See ’Lit AV, 

DXLVI. POMPHOLIX. This is one', of the names given to 
the flowers of zinc fublimed during the deflagration of this Icmi-ioeul. See 
' Fi.ow£rs fl/" Zinc Zinc. ■ 

UXLVli. , P O R C E L A I N*. Porcelain js the moft beautiful and 
fineft of all earthen wartos. AU earthen wares which are white and fenii- 
tra-riparent arc generally tailed pqrcelsuns : but amongft, thefc fp great diftcr- 
-encts m'ay be obferved** that notwithftanding the fitnilarity of their external 
appearance, yet when they ^ee^oiined chemically, they cannot b« confidefed 
as matters of the fartw kiiOdj V Thcfe differences arc fq evident, that even 
perfons wl:^ ate: hot Wnh^fleiirs iu this way prefer much the porcelain of 
ibmcdq«dtti«S;tb thjlt.;6f;bime^^^^^^ 

Ax differ lb much from each' other, nO' general 

|uoce!$ Can .1^ ^iveh fw .We ought therefore to confine ourfelvcs 

' to 
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•to defcl ibe and confider the tnanufadure of fotne j^ardcular ^rcelain, remaii:* 
able for its excellence and beauty. But this alfo is almoft unpradlicable i be* 
caufc in all tl^c maniifadlories where it is made, both in France and other coun- 
tries, tlie ingredients and nicthod of preparation enijploycdi are carefuHy conr 
cealed, Neverthelefe, we have a general knowledge of the principal opesrations 
of this manufaflure, which we deliver } and that wc may fupply 

the derails which we cannot defcribe, we Ihall givc^ our opinion concerning; the 
qualities which the beft porcelain ought to have.^ This teems to be ncpeffary, 
.as the manufadure of porcelain is an obijed more attended to than ever ; and 
as many peribns, otherwife intelligent, talk and judge of it without havii^ any 
p recite .notions on the fubjed. 

The art of making porcelain is one of thofe in which Europe has been excelled 
•by oriental nations. The firft porcelain that was ftien in Europe was brought 
from Japan and China. The whitenels, tranfparcncy, fineneis, neatnefs, elegance, 
and even the magnificence of this pottery, which loon became the ornament 
of fumptuous tables, did not . f^ to excite the admiration and induftry of Eu- 
ropeans. I Ihall not here relate the hiftorics of the fcvcral attempts made in 
Europe to imitate the oriental porcelain, as moil of them are unknown, and 
would lead us too far from the fubjed. I Ihall only lay, that in different 
parts of Europe, earthen wares have been made lb like the oriental that they 
have acquit^ the name of porcelain. Neither Ihall I inquire into the sera of 
tlie eftabiilhment of the teveral manufadures of porcelain in Europe. I Ihall 
only fay, that I believe the firft European porcelains were made in Saxonv and 
in France ; and afterwards in England, Germany, and Italy. But as all thete 
were different from the Japanete, lb, each of them had its peculiar charader. 

We now proceed to determine the quality of the principal porcelains, namely, 
thofe of Japan or of China, of Saxony and of France. 

The iliultrious Reaumur firft attended to this objed, and communicated 
his ix&archcs in two Memoirs before the Academy of Stances in 1727 and 
1729. This great experimental philofopher took the beft method of arriving 
at a thorough knowledge of the fubjed } and although he, was miftaken in 
feme points, and altho’ he negleded to confider Ibme of the efiendal (:|uatities 
requiike to conftitute good porcelain, he is neverthelete the firft.pcrlon wlio 
pubiiihed any diftind notions upon the fubjed. He did not fatisiy himtelf 
with confidering the external appearance, the painting and gilding, which 
are only ornaments not cfientiul to the, porcelain, but he endeavored to 
examine it, internally : And bavins broken pieces of the Japahefe, SaXon, and 
French porcelains, he examined the difference of their^uisu'fwhteh name Is 
given to their internal ftrudure)^ , Th® giain tite Japanete pdrcelidn ap- 
peared to him to be fine, clote, compad» modcn’ately fomth, and fomewhac 
ihining. The grain of the Saxon p<mxlain ;Wa8 found fo l|e ftill name compad, 
not granulous, fmboth, foinlng hke enameL . .Lafi^v .the p(HS:ela^ of St. 
Cloud had a ffrzin muph lefs dole and fine ifom foac of |a|N^ noc^ or bar fitete 
Ihining, and retembfing the gtaih-i-^fagar*; '■■■.■ ~ ..•'3 

From thefe foft obraryadons »|rf ReauEhur 
considerably. , ..That lie mi^c exafoiae 

.-ioknt heat. |V!bte efienthfi’' di&teftcea. than thote. amii ifoaifonxli ' 
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tfeis mal i for the Japancfe porcelain was unaltered by the fire, and all the 
European were melted, as Mt. Reaumur fays. 

This eilential difference betwixt the Japattefe and European porcelains fug- 
gefted to Mr. Reaumur a very ingenious thought, and in many refpefts true, 
concerning the nature of porceUih in genera!. As all porcelains fomewhat 
referhble glafs in cunliftcnce and rranfparency, tho* they are lefs compact and 
much lefs tranlparent, Mr. ReaunUir Confidcred them ii^ Jhni-vitfifications. But 
every fobftance may appear, and may adlually be in a lemi-vitrified flate in two> 
manners: for, firft, it may be entirely compofed of vittifiable or fufible 
matters j. and in this cafe, by eitpoiing it to the aftion of fire, it will be aflually 
melted or vitrified, if the heat be Sufficiently ftrong and long-continued. But 
as this change is not made inftantly, elpecially when the hear is not very vio- 
lent, and as it pafles through different ftages or degrees, which may be more, 
eafily obferved as the beat is better managed j heiice, by flopping in projjcr 
time the application of heat to porcelain made in this manner, we may obtain 
it in an intermediate ftate betwixt thofe of crude earths and of completely vitri- 
fied fubftances ;’and alfopolTeffed of thefcmi-tranfparency and of the other fenfible 
qualities of porcelain. We know alfo, that if fuch porcelain be expo- 
fed to a ftronger degree of fire, it will then be completely fufcd and entirely 
vitrified. But moft of the European porcelsuns have this fufibility, from 
which Mr. Reaumur concludes, that tneir compoficion is founded upon the 
above-mentioned principle. 

In the fecond place, a pafte of porcelain may be compofed of fufible and 
vitrifiable matter, mixed with a Certain proportion of another matter which is 
abfolutcly unfufible in the fires of our furnaces. We may eafily perceive, 
that if filch a mixture be expofcd to a heat fufficient to melt entirely the vitri- 
fiable ingredient, that this matter will atRually melt } but as it is intermixed 
with another matter which does not melt, and which confequently preferves 
its confiftcncy and opacity, the whole muft form a compound partly opake 
and partly tranlparent ; or rather a femi-tranfparent mafs *, that is, a femi- 
yitrified fubflance, or porcelain, but of a kind very different from the former j 
for as the fufible part of this latter has produced all its effeft, and as it has been 
as much -fufod as it can be during the baking of the porcelain, the compound 
may beexpofed a focond time to a more violent fire without approaching ^nearer 
to a compleac vitrification, or without departing from its Rate of porcelain. 
3But as oriental porcelain has prccifely thefe appearances and properties, Mr. 
Reaumur concludes with reafon, that it is compofed upon this ptinciple } and 
he afterwards confirmed his opinion by undeniable fa£ts. 

Father miffionary at China, had font from thence a {jammury- 

doTcf^itioiii of'Jihe procefs by wnefa the inhabitants of that country make their; 
porcelaiin } and silfo a' fmall -qui^ti^ of the materials which they employ 'ih- 
fts cpmpt^ttbn. He faid that the Chincle compofed their porcelain, of woO 
iqgn^^ncj^. one pf wfuen is, » hwd Hone or rock, ctHled by them fefutitfiy. 
they caticfuily grind to a fine powder j and the other, called by them 
It' tiflute, ;cmhy;fub|lhu^r .phkh they mix intimately with the ground 
penintfe Mt> ReiuSflHUr matters, and having csxpofed 

.he difoovered, that the pen^tfomd fufcd 
am had gimt no fign of fufibility. He 

'■/' ' afterwards 
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afterwards mixed thefe matters, and formed cakes of , them, which by' baking 
were converted into porcelain fimilar to that of China, Mr. Reaumur eafily 
found that the petuntfe of the Chinefe was a hard (lone, of the kind called vi-* 
trifiable, but infinitely more fufiblc than any of thefe .which were known in 
Europe ; and that the kaolin was a talky matter, reduced to very fine powder («i). 
From that time he hoped to riake a porcelain of die fame kind a$ the Chinefe 
with materials found in France. WWher bct could not find any materials 
equal to thofe of China, particularly that material analogous to the petuntfe 
ot the Chinefe, or becaufe other pecupations prevented the continuance of his 
refearches, we do not know ; but we find, from his fecond Memoir upon porcelain, 
that he afterwards attempted to make an artificial petuntfe, by mixing our vitri- 
fiable ftones with falts capable of rendering them fufible, or even, by mbftituting 
for it glafs ready formed, and by adding to thefe fuch fubftances as he thought 
might be fubftituted for kaolin. But he probably found he could not execute 
thefe intentions, for he did not tefume this fubjedl from the year 1729 to 1739, 


(w) The petuntfe is impfoptxly ranked 
amongft the clafs of rarths called vitrifiablc, 
bccaul'c it is fufible without addition, and 
bccaufe it is, not hard enough to elicit fparks 
from ficel ; whereas the virriliable or fili- 
ceous earths arc unfufible by fire, unlefs 
they contain fome tnetalHc mixture, and 
are very hard- Authors have not deferibed 
very diftinftly the petuntfe; fpme believing 
it to be an alkaline fpar, and others the 
rhbmboidal quartz, calied feldtfpar. But 
from the later accounts, and from a know- 
ledge of fonie experiments that have been 
made fuccefsfuIJy concerning porcelain, 1 
believe that the petuntfe is different from 
both thefe fubftances, and that it is a white 
opake fitior. At leaft I have feen excellent 
porcelainmadewith fuch a fluor together with 
a white argillaceous earth. The texture of 
this fluor was laminated, its figure was in- 
determinate, it was rendered luminous in the 
dark by friAion, it was fufible by violent 
heat, it was not fufficiently hard to elicit 
/parks from*ftcel, and it was indiffbluble by 
acids. It feems to be of the fame kind as 
the Bolognian ftonc, and the white heavy 
lluors, which, as Mr. Margraaf found, are 
capable of acquiring by calcination with in** 
flammable matter me prof^urty of id>forbing 
,Jight. See PliO^VHCitiC Stonna* Mr. 
,Scheffer*scxaihii^tioa of Chinefe petd^tfe, . 
publi/hed in Swted. Tfant 175:5^ cqifr 
refponds with the above account, ea^ceptihg 
that fab fpecimen appears to have a 

E eatar tranfparei^ tJuMi the flyii^. 

feribed, and tp reft^le the jQpeculsuis, 
which alfo pofieffi^a 


of the Bolognian ftone, and contains, accord- 
ing to Mr, MargraaPs. experiments, nearly the 
fame principles as ^that ftone and the heavy 
white fluors above deferibed. 

Ric Stones. I do not, however, mean to 
affirm that no porcelain can be made with- 
out fuch a fluor. I am inclined to believe 
that porcelains may be made of other ma- 
terials befides a clay or kaolin, and a white 
fluor or petuntfe* One of the ingredients of 
the Saxon porcelain is a beautiful white ftone,. 
Which is not fufiblc by a moft violent heat. 
See Mr. D’Arcctb Memoir fur I'Adrion d'un 
Feu Violent, dec. Mem. del’Acad. Ues Sc. 
1766. , Pure clays fingly, or mixed wish 
finely-ground filicco'us earth, acquire by vio- 
lent heat the hardnefs and all the properties^ 
excepting" the femi-tranfparcncy, of por- 
celain* ; 

ThtkaeUn of the Chinefe is a white argil- 
laceous earth, fometimes intermixed with 
particles of mica,, and, aa Mr* Bomiure af- 
firms, fometimes with particles^ of quartz 
and of calcareous earth. jBut the quantity 
of the laft fubftafice muft be very - final t, as 
it would render the argi 1 }ai:;^ou$ /«- 

fible^ and confeqaeatjy ttn&t pur- 

pofe of a kaolin. Mr^ Oiiqttauxi^ who has 
written a ir^edi^s af 

Forqehdii (Al^ 

270s) defcri|»s ,tM. kaoljiii da > , air- 
gflUcj^us eaitfa aby 

tore*’ jPtpbfbly''’ tb®' '' 

• '.wben , 



P O R 


S53 

whim he gave a procefs for converting common glafs to a fmgular kind rf 
porcelain, to which he has given his name, and oi which we fliall treat in the 
, following article. . 

Although Mr. Reaumur has not exhaufted entirely this fubjc^b, he has fur- 
mounted many difoculties, and has given juft notIon.s concerning it: In a word, 
he has opened the road for all thofe who afterwards engaged in this purfuit, 
and has therefore a right to {hare the honor of the important difcoverics which 
have been iince made by others. • 

But *as a perlbn who firft unravels lb intricate and hidden a matter as the 
manulfadiiure of porcelain, can fcarCely dif^ver every thing concerning his fub- 
jeft, fo Mr. Reaumur has been miitaket^ or rather milled in tw'o important 
points. His firft error concerns the Saxon porcelain, which he confounds with 
the oriier fufible porcelains made in Europe. I do not know whether formerly 
a porcelain was' made in Saxony, compoled entirely of fufible or vitrifiable 
materials, the vitrification of which was ftopt in proper time. Poflibly this 
was the firft kind of porcelain made in that country, and which Mr. Reaumur 
had examined. But I am certain' that I have never- feen ar.y fuch Saxon por- 
celain, and that all of that country which 1 have examined was capable of 
refilling the moft violent fires without fufion, as well, at leaft, as thofe of China 
and Japan. Mr. Reaumur might have been milled by the appearance of the 
internal texture of this porcelain. For when a piece of it is broken, its internal 
futface does not appear granulous, but fompadt, uniform, ftnooth, fliining, and 
, much relembling white enamel, Bui this appearance, fo far from Ihewing that 
Saxon porcelain is a fofed or. vitrified fubftance, proves that it is not entirely 
compoled of fdfible matters. All who have coofidered attentively this fubjeift 
know that the Internal furface of the moft fufible porceliuns is alfo the leaft 
denle and le'aft compa£l : the reafoh of which is, that no vitreous matter can be 
fmooth and denle internally, unlefs it has been completely fufed. But if the 
denfi^ and Ihining appearance of the internal furface of the Saxon porcelain 
were only the elFc«s* of the fufion of a vitreous matter, how could we conceive 
thar ^efleli formed of that matter Ihould have fuftained the necclfary tufion 
for giving this’ denfity and Ihining appearance, without having entirely loft 
their Ihape ? irhe . itnpollibility of this is evident to any perfons who have been 
ebnverianc in tbefe foatters, and in the fufion of glaft. 

This quality of ' the Saxon porcelain mitft therefore pfoceed from another 
qaufe. It does ihd^d con taint at evcjry jporcelain d<^s, particularly thofe of 
China land Japaii, a fufible; fohili|ince, which has, been eveq completely fufed 
d uring the baking. Its alto and- its internal luftrc proceed chiefiy from 
this .fofed m^tet j but :W» s*» alfq ccftain tjiat it contains a large quantity of 
a fpbfiufoe/sibfolufoly unfoiti^e^ froth which it receives its admirable whiesri^; 
its. fo^ttofs ai^ in a word, which 

■ 'placi^^ b'nehthl ■ Kfolipl ^i^Hd , W.hich has" 'the , property ' of ^ cbntraifting'^Pl 

fufible '’fubfiahqp*::.'.;Tf’ 
fo, .namely, -the .atftion . of. a .-violeofffin^" 

cfofofo'^ih*ddh^vCs*pil^^|>^tsliShvifo'fopofed:of matters 

unkJs'-by a fitc'capable klfo 
of5 ; The 'Saxoii ' pofo^laSh is 'therefore 'not 

■fo'bh.fofWMi9W.'''ilbAi’'foe®y‘;'‘#bf|h''arc''vitrebus-ah^ '•bdt is in'its kind 
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?.s eKcdIrnt as that of Japan, and perhaps fupisriof, as we {hati fee when we 
eii.'.ni race the qualities which conftitute the excellence of porpelaiti; Tfhc 
of Mr Reaumur’s fecond error, or, at lead, that which, he has nj^ fuf- 
ih it'ncly explained, is the kaolin of Chiiia. According to him, this matter is a 
Hne talky powder, from the mature of which, with peturttfe, oriental por- 
ed, un is formed. Poflibly a very*'finely-grourid talfcy fubftance mixed with jpe- 
tuiitfe might form a porcelain fimilar to the oriental » Init peirfons acquainted 
With tlie manufacture of any porcelain, . muft perceive the impblllDUity of 
forming vefiels, unlcfs the paftc of which they are made be fo duCti^ and 
tenaciouf, that it may be worked upon a potter’s lathe, or at leait that it may 
be moulded. But talks or any kinds of itones, however finely ground, carinor 
acquire the? requifite tenacity, which clays only, of all known earthy fobftances, 

f )ofiefs. The Chinefe porcelain veflcls evidently appear to be turned upon the 
arhe, fin' e they retain the marks of it; hence they muft have been formed of a 
very tenacious pafte, and conlequently the kaolin is not a purely talky matter, but 
is mixed with efayi or die the petuntfe and kaolin are not, as Mir. Reaumur 
j'uppofcs, the only ingreJi? nts of the pafte of which Chincle porcelain is formed, 
blit a lufHciertt quantity of Tome binding matter, unknown to lather d’Entrecolles 
and Mr. Reaumur, muft be alfo atlded. 

Al' hough, fince Mr. Reaumur, no fcientific perfon has written concerning 
porcelain, many have attempted to make it. Manufa<5i:ur'es have been eftablilhed 
in almoft all the ftates of Europe. Befides that of Saxony, which has been 
long eftabliflied, porcelain is alio made at Vienna, at Frankendal, and lately 
in the neighbourhood of Berlin. All thefe Gerhian porcelains arc fimilar to 
the Saxon, and are made of materials of the fame kind, although they differ 
lomewhat from each other. England and Italy alfb have their porcelains,, the 
chief of which are thole of Chelfca and of Naples, Mr. dc la Condamine, 
in his laft journey into Italy, vifitCd a manUfadur'e of poredain cttablifhed 
at Florence by the Marquis Ue Ginori, then govcrhmr trf lat^hprn. Mr. de la 
Condamine obferved particularly the large fiz© of fbm^ pieces of this pprcelain. 
He fays he faw llatues and groupes half as lafge as nature, modelled from 
forne of the fineft antiques. The furnaces' iii which the pofoelai.n was baked 
were conftruited with much art, and lined with bricks made, of ;thc porcelain 
materials. Tlie pafte of this porcelain is very beautiful i aud from the g^ain of 
broken pieces of it, it appears to have . all the qualities of the beft. Chinefp 
porcelain. *A whiter ^glazing would be defirable, whi(± they might probably 
attain, if the Marquis Ginori was not deterr^M m ufe' chde tpafefials only 
which were found in that; cpbntry. • , ' ; ' ^ 

But in no ftate of Europe haire fuch attdj^ts, difebvef por- 

edain, or lb many manofiw^uresrof it been j^aiblii^d, ^ , 

even Mr. RehUfhur bad publill^ on this fdi|ejfti, 

Cloud, and ih the fubutb of St. Antbihc at ij?alei*, wiii ilW.’vi&eous 


and fulible ■ kiiid, but doflfl'd'efkbly 
’ nianufiftureS, Of it have ' been/' 

brlcan:. j the, porcclaijns, of ' 'i^hij^.V'havc 'a 

the admirable, wprks, produced',. ip, -the' 

honor to France. This'pbi^eiain ,hcdd3.i^',]pfc!feo,t\tj^ 

white, its beautiful glazing* dodoolomd 

•' -i"': ■'■•’'ever 
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•€im: equalled it. Thrmagttificence of tfee ^Wing, the regularity and elegance 
^ its toftns, furpafs every tHng. of vthc icind. In the painting and fciUpturc 
genius and talents are'dipayed- We caonpt cornmena this work more, 
than by mentioning that: Meflrs, Btachdier and Falconet prefide and direct it. 
hs aU the operatioiw qf.this .great, and, roy^i ctlabldhment are 

• direfled • Iw men oi known ciijwity, ^mted by, philplbpnical and clietnical 
refcarehes, , this manufadore is lappa the point of producing porcelain capable 
rtf’ etnt)Ihtf|lg or equalling the , moll perfe.^ and molt folid works ol this 
kind (»). We ought alfo to give due praifes co Teveral pr our contemporarks 
and countrymen, who have diftingoiftied tlicmfrlves in their attempts in this 
way. Mr. Gucttjird, phyfician of the Fatuity at Paris, an able naruraUft oi 
the Academy Sciences, and who has particularly applied himlMf to die ftudy 
of earths and foffils, feems to have been one of the firft who. fmec Mr. Reau- 
mur, pretended to have found in France a kaolin and petunifc of the lame 

nature as t^e Chinefe.- ; • ,<r • i • r i 

Mr Guettard has lately publilbed an account of his difcovcnes on this lub- 

ica, in the Memoirs of the Ac^idemy of Sciences' for the year 1765, Tlic 
kaolin which he employed was a white argUlaceous earjb, tilled with mica, 
which he found in the neighbourhood of Alenfon j and his petuntfc is a hard, 
quartzofc grit {ioivt (a), found abundantly in the fame country, with which 
the ftreets of Aien^fon are paved. We alfo know that Mr. Guettard had begun 
to make his experiments on porcelain with thefe materials m the year 1751, 
together with the late Duke of -Orleans, to whom he was attached. The Count 
dc'^Lauraguais, of the Academy of Sciences, who has acquired a diftinguiflied 
reputation in chemiftry by feyeyal excellent difeoveries, on the acetous ether, 
on the folutibn of fulphur by fpirit of wine, on the inaamroation and cryltal- 
lization of radical vinegar, &c. engaged in the purfuit of porcelain for feveral 
years with uncommon ardor and conftancy. He fpared no trouble nor cx- 
pence to attain his'purpofe, which was to make porcelain equal in all refpeas 
to that of China and Japan. He fheWed fomc pieces made by him, in the 
year 1766, to the Members of the Acatlemy of Sciences. Ibc perfons ap- 
pointed by them to examine it gave , their opinion, that of all the porcelains 
-made in this couttPy*. that of the Count de Lauraguais moll refembled the 


The poredaln ofthe Kingof Ffonce-s 
manufa^re at fibres iteferves much of 
the ..oiagnifioent encomtam' ,hcre giveH 
to it, for the heautifi.il WWftUusfs of. ifs 
ctounii’i ,fot the neatnefs of exeewtiph » and 
efheciany far the godd .taftc jlhewti} itj' the 
in^elli4» ^efign'hg. anil decocitipM; 

:Jt fo fo'foe 

^ «ii^Liqa’iW;'^;'por6dam^^ i n ^ ■ tti^ , r iitfic’’ 


igty, 

:'he attthw^of 


pei^ to the Royal proprietor of this manu- 
faiiory by nbt mciitiofiiiig the del'ctSls of tlie 
porcciaih of Sevres j bjut from his expecta- 
tions of that porcctiiiii being yurther im* 
proved ahd rendered isijual to the muft per- 
fect works of this kind, we may prefutne 
that he was not ignorant of thefe defe.iis* 

(st) The abovc^deferi bed floor or petuntfc 
h fre«tuently found intermixed with quartS?t 
and^ifth.i^ forming , compourtcjl 5 

, wh'i^ j r'i/'* the ■(juairnity of the fluof ,prftlOtni- 
if,^ 'the , fame , tlMci ^ 

' cbiVtairt p:6 ting^J/'may 

he fiim^byed.in thfitjanufa^turoo^/porcela^ 

; !:]?robab|y the foujad near Aleh^on is oi 
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as axccHt-nt as that a( Japan, and perhaps fopferiof, as we (hall 1« when yfCf 
rate the qualities which conftitute the excellence of pprCidaiiiK . The 
of Mr Reaumur’s fccond CTror, or, at Icaif, that which he hsw ngt fuf- 
i'.ci.'ntiy explained, is the kaolia of China. According to hiip, this matter is a 
hue talky powder, from the m^xtore of which, with petuntle, the Ofientd, pof- 
teljiii is formed. PoflSbly a very ftnely-groohd talky fdbfrance mix«4 with pe- 
tuntfe might form a porcelain fimilar to the oriental j but perlbns acquainted 
v iih the manutadure of any porcelain, , muft perceive the impoflSwlity of 
forming vefrels, unlefs the paftc of which they are made be fo dud^ and 
tenacious, that it may be worked upon a potter's lathe, or at leaft tliat it may 
be mouhk d. But talks or any kinds of iiones, however finely ground, cannot 
acquire the requifite tenacity, which Clays only, of all known earthy fubftances, 
pofli;fs. I’hc Chinefe porcelain vcfiels evidently appear to be turned upon the 
lathe, fin e they retain the marks ofkj hence they mud have been formed ofn 
very tenacious palle, and confequently the kaolin is not a purely talky matter, but 
is mixed with c’ayi or elle the petuntie and kaolin are not, as Mr. Reaumur 
fuppofcs, the only ingredisnts of the pafte of which Chinefe porcelain is formed, 
but a fufficieni quantity of fome binding matter, unknown to father d’Entrecollcs 
and Mr. Reaumur, muft be alfo added. 

Ah hough, fince Mr. Reaumur, no fcichtific perfpn has written concerning 
porcelain, many have attempted to make it. Manufadures have been eftabliOicd 
in almott all the dates of Europe. Befides chat of Saxony, which has beCn 
long edablifhed, porcelain is alfo made at Vienna, at Frankcndal, and lately 
in the neighbourhood of Berlin. All thefe German porcelains are fimilar to 
the Saxon, and are made of materials of the fame kind, although they differ 
fomewhat from each other. England aiid Italy alfo have their porcelains,, the 
chief of which are thofe of Chclfea and of Naples, . Mr. dc la Condamine, 
in his lad journey into Italy, vifited a manutadore of porcelain edabliihed 
at Florence by the Marquis oe Ginori, tfren governor of iieghprn, Mr. de la 
C ondamine obferved particularly the large fixe of fothe piccea of this porcelain. 
He fays he faw ftatues and groupes half as large as -tiatufei modelled from 
fonie of tlie fined antiques. The furn^s in which the ppreerain was baked 
were conftnidled with much art, and lined with bricks made of , the porcelain 
materials. TIjc pafte of this porcelain is very beautifrili and from the grain of 
broken pieces of it, it appear to have all the qualities of' thp bed Chinefp 
porcelain. ‘A whiter glaairtg would be defira!}:^,, which they . might ,prabably 
attain, if the Marqtfts Ginori vitas not delernski«d ,.tf jufe* 

Wi'iich were found in that' country,.",- ; , ■ ' _ , ■ '' , ■ ■■ f , / ■. ' 

But in no date of Europe, have fuch 
cclaln, or fo many mapufai^ri^ of it been 
even Mr. Reftomur hatl publidiied on th» 

•’Cloud, and'ip'fhe fitburb'of. St.'^Antcanb af 
aitd fufible Eihd,. bxic ii^fideiyjly: 

' mariuf'iidure^ pf it have'' 

Orleans the, .porcelains. of. 

the admirabib-, Wbrks -.jii^.uped; m :bhe . 

'honor to F rahee; 'libr^'ipofpelaih^ 
white, its bv\rutifril''gla'xin^, 'and -coklfiid 
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««v«r ettUiillisd it. TKer mifigmficehce giving, tlie legwlarJty and elegance 

M its fefras, furpafs every thing of ^ ikiftd. In the painiing and feuipture 
mu^ genius and talents are dUpIay^, We cannot copimcnd tiris work more, 
than by mentioning that Mdrrs. B»ehelier,.and Falconet preiidc and direct it. 
i.a^* 88 all the operations of this truly .great, and .royal ellabLihmcnt arc 
; dirti^tsd^ by , men of known cap^^:ity, ^tied, 1^ pfiilpfophical and chemical 
relearches, this manufafturc is, up<?n the point of producing porcelain capable 
of emidstipg ot equalling the >mofl: .perJiiiCt and oiqfl folid works of tlris 
kind (a). We ought alfo to give due praifes to fevcral of our cotitcmporarks 
and countrymen* who have 'diftinguilhed thcmfel«es in their .attempts in this 
way. Mr. Guettard, phyftcian of the Fatuity at Fatjs, an able naturaliil «.f 
the Acaikmy of ^Sciences, and who. haa , particularly applied hin,f If to the ftudy' 
of earths and f<« 3 ils, feems to have been one of the, firlt who* fince Mr, Reau- 
mur, pretended to have found in France a kaolin and pctunife of the fame 
nature as the Chinefe. r, 

Mr. Guettard has lately publilhed an account of his difcovenes on this fub- 
ieft, in the Memoirs of the Academy of Sciences for the year 1765. I'hc 
‘kaolin which he employed was a white ar^llaccous earth, filled with mica, 
which he found in the neighbourhood of Alenfon v and his petuntfe is a hard, 
quartzofe grit ftone fe), found ; abundantly in the fame country, with which 
^e ftreets of Alengon are paved. We alfo know that Mr. Guettard had begun 
TO make his experiments on porceldn with theie materials in the year 1751, 
toeether with the late Duke qf Orleans, to whom he was attached. The Count 
de" Lauraguais, of the Academy of Sciences, vf-ho lias acquired a diftinguifhed 
reputation in chemiftry by feveral occcllcnt difcovcrics, on the acetous ether, 
on the folution of fulphur by fpirit of wine, on the inflammation aiid cryflaJ- 
lization of radical vinegar, &c. engaged in the purfuit of porcelain for feveral 
. years with uncommon ardor and conftancy. He fpared no trouble nor ex- 
pence to attain his'purpofc, which was to make porcelain equal in all refpeifls 
to that of China and Japan. He fhe^ed fome pieces made by him, in the 
year *766, to the Members of the Academy of Sciences, The perfons ap- 
pointed by them ;to ex^imine it gave their opinion, th« of all the porcelains 
. made 4n this country, that of the Count de Lauraguais molt xcfem bled the 

The porcelain, of the King of France’s peft to tbe Royal proprietor of this manu- 
manafa^ure at Stitts iteferves of fati;ory by n<St menupning thi; dcftds of the 

the -magnificent encorowm: hare, gtven porcelain of S^vres j. Wt, from his expefta- 
to it, . for the beautiful whil»nef8,of its tions of that porcelifln . being farther im- 
^ouhAj for the neatnefii of fxeeption j and proved and rendered equal to the moll per- 
dheiially for' the good tafle 'ffiew4 ft® works of this kind, we may prefumc 

^miSfellihg, defigning, and deiio^tjhflsi’ But that he was ned ignorant of thefe defers, 
dt U' wiSh irt^iof to The Saa^ Stp the («} The ahove-deferibed ,£Ui«r or petuntfe 

* • ;, in' the IntrinliC' is freguendy found intermixed with quartz 

and ,|ffopsn;:iy andaiyitii mj*?** 5 

.Jl*. is '*■ , which,. rf, the quantity of the.Buqrm^pmj- 
.Wite faanc.tiiue^'tlie'r^sher 

diehtofiil';#'%hich tp,the,iu‘ahofa£lure,of pOTcckin. 

' ' ii fel ' r i’ ''ih’ = 5 ■*Frphably the.fh:nie’‘found.npar 'Ahin^on is of 

r'jhiB'feiiiw here defaibed. ' 

;V; b a ''' porcelain 
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porcelain of China aftd Japan in folidtty, grain, 4nd «nfufibilitf.^ It were 
to be wilhedthatit poffefled equally the other qualitiescfiferttial to the excellence 
of porcelain, namely, the whitenefs and luftre obfervable in the ancieift Ja- 
panefe porcelain (/>). ' 

We lhail not here particulaijy Examine the qualities of the Sfeveml poecehins 
nov/ known. We (ball only flieW whnt thole qualities are which conftitute the 
perfcflion of porcelain. We muft firft carefully diftinguifh the qualities which 
only contribute to beauty and external appearance, from the intrixiic knd ef- 
fenciat properties in which the goodnefs and folidity of porcelain confift. All 
perfons who have made experiments in this way have foon difeovered the pof- 
iibility of making compounds very white, beautifully femi-tranlparent, and 
covered with a Ibining glazing, but which cannot be worked for want of te- 
nacity, are not fufficiently compaftj are eflentially ^ilible^ are fubjeft to break 
by fudden application of heat and cold ; and, laftly,' the glazing of which cracks, 
becomes rough, and confcqucntly lofes its luftre by ufe, becaufe it is too fpfr. 

On tlie other fide, we lhail alfo find it not difficult to compofe very tenacious 
paUes, whicti lhail be capable of being eafily worked and well baked, which 
in the baking Ihali acquire the defirable hardnefs and denfity, which are un- 
fufible, and capable of fuftaining very well the fudden change of heat and cold *, 
and, in a worti, wiiich fliall have all the qualities of the moll excellent porcelain,, 
excepting whitenefs and beauty. We ftiall foon fCe that tlie materials fit for 
the compofition of fuch porcelains may be found abundantly in every country. 
The only difficulty then in this inquiry concerning porcelain is, to unite beauty 
and goodnefs in one compofition. I acknowledge that nature feems to be very 
fparing of materials fit for this purpole, and therefore perfeft porcelain will 
always be a dear and valuable commodity. 

Many will be furprized when I affirm, that before we had any knowledge 
of oriental porcelain, and from time immemorial, porcelain was made here 
equal in goodnefs and in effential qualities, and was univerfally ufcd and even 
fold very cheap. For thofc potteries which we call^r<rw-or ft^ue-wart are not 
of modern invention, and have all the eflfential qualities of the befk Japanefe. 
For if we except whitenefs, on which alone the femi-tranfparency depends, arid 
compare all the properties of Japanefe porcelain with thc^ of ow ftonc-wate, 
no difference can be found betwixt them. 1 he fame grain appears internally 
in botii i the fame found is produred by finking them when properly fiifpcnded \ 
fhe fame denfiry ; the fame hardnefs, oy Which they ’ftfUce fire wtih fteel ^ the 
fame faculty of fuftaining the heat of boiling, HqUOta wkhout^breakHJg, and 
the fame unfufibility in fire, are cffifervahle. .JL^ly, if thft’^awlis of.whiich 
fione-ware is made were free fixm heteiogeti^oqs 

prevent their whitencls and femi-tt^fparency ■, if, /vefiej^ ; s^e carefully 
formed % if all the proper attdnuOi^ were i and if cover- 

(fiiThe ptircelaih tw 'that^lfeoi- ’ tW C.Ofdiii* '4e' 

pclreff«,d the’’ intrlnlic excalfeocie#' 
pclaift;, ’as , einFrit^ly, at, . 

' SaXbfl or orient'd, A 
doubeni veracity ha& alTured ' 
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cd over with a fine gJaaing'v ^hey would be as pefft-a porcelain as that of 
Japan. The moft perte«a porcelain, therefore, is nothing die than a fine wnita 

Earths of this kind are probably more rare m Europe than in Japan and 
China. Apd,. probably alfo, the want of thefe earths was the caulc that tiic 
firft makers of porcelain in this country confined themfelves to an external 
imitation, by employing nothing but vitrifiable matters wi h iuhblc hits and 
a fmatt quantity of white earth, from which tufible and vitreous porcelains 
were eompofed, which might be called faffe porcelain:. But things are 
much changed fince thefe firft attempts Befides the dilcoveries ot the Count .le 
Lauraguais and of Mr. Guettard, genuine white porcelains have been made 
a long time ago in Germany, efpccially i« Saxony and at Frankendal. I'lie 
new ^rcelaio, a trial of which is juft finiftied at the King's manutacture, is of 

this kind, (r) ' i t 

Thefe porcelains are not inferior in any rcfpetft to the oriental ■, they arc even 
much fuperior in beauty and whitends to the modern oriental porcelain, which 
has much degenerated in thefe refpeas-, they feeirt even to ixiel the oriental 
in the moft valuable quality of porcelain, namely, the property of luihiimng 
the fudden change of heat and cold. We cannot judge of the qualny of poi - 
celain by a ftight trial : for fo many circumftanccs concur to make a piece of 
porcelain capable or incapable of fuftainin^ the fudden application of heat 
amd of cold, that if at the fame time boiling water be poured into two vdicls, 
one of which is good porcelain and the other bad, the former may pollibly 
break, and the latter remain entire : the bnly true method of difeovering good 
porcelain iatliis refpeft is, to examine fevcral pieces of it which arc daily uied, 
tor inftance, afet of coffee-cup.s. But I have obferved that in many luch pieces 
of oriental porcelain, which have been long and daily ufed, cracks in the 
direaion of their height may be always perceived, which are never feen in the 

good European poi'celains. . xt t 

Every one talks of porcelain, and yet few are connoifTeurs ot it. None can be 
confidered as fuch but, tfiofe who have long made at an objed of their inquiries. 
That the ancient J^aneie jxircclain is the moft perfed, is a general opinion. 
This porcelain is indeed very beautiful, and we muft alfo acknowledge that its 
quality is excellent, . It has been our model, and has long been the objed of 
our admiration and emulation j but which we have been never able to equal, 
and which many perfons believe never can be equalled. Some perfons even 
decry the Saxon porcelain for a quality which really gives it a fuperiority 
to Japanefc, namely, die greater fmoothnefs, luftrc, and lels granulous 
appewance of its inrernal furface than theorknial. The refemblance of this 

la’i iPhft Frencii fionc ware, or pftttrie de fuftaining the heat of boiling water, and un- 
rmi. is forined ofawhitiflk day, in which fufibiUty. Potter v. 

a eOod: deal of fine white fandy .partides are (r) 1 have neverthelefs feeti fevcral pieces 
, int^fflixed. TheEilglil^/w^WWre wco^^ of the porcelain of Sevres, lately fought 
pbfeit of fliiits* froiO' tbexice^ which were not of tind 

This 'wareifc when fup«i^tly^ hutat,^h^ catled by the author but which had 

’ as weii FreoChi 'the qualities' Sf por- the properties and defers mentioned m the 

celaih 'Which :tj»* Sdftspr ’ above note («). 

- onamely, ftren^ hanMifi, the pre^rty of' 
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furfncc to that of glafs has fviclently iliggefted this tiotioti » and it would be 
>ve/f tourjdcd, if the denfity and JuJtce tit this porcdkin ptocccikd onlj' ttotn 
a. thfible and vitreous quality s but as they do not, and as this porcelain is 43 
fixed and as unfufibie as the Japande, its denfiw, fo far from being a lault, is 
a valuable quality. For we n^uft, allow, that of porcelains equal in other ref- 
peels, ihofe are beft which are moft firm and cdmpai£l. Hence, 'the interior 
f'ubllarsce of the Japanefe porcelain is efteemed its greater denfity, corn- 
pucirnefs and lufbre, than oiir vitreous or fritt porcelains, beeaule thefe qualities 
indicate greater cohefion, and mope intimate incorporation of its parts. For 
the fame rcafort sJl'o the fuperior denfity of the Saxon porcelain ought to give 
it the prel'erence to the Jiipanele. Befides, nothing would be eaher-than to 
give the Saxon porcelain the granulo.us texture of the Japanefe, by tnixing with 
the paftc a certain quantity of find. But the perjbns who perfofted that ma- 
nufiiilure were certainly fenfible, that fucli a conformity to the Japanefe por- 
celain would leflen the merit of theirs. For we know, that in general porcelains 
arc better in propoffion as they contain a larger proponion of clay or earth, 
and lefs offand, or other matters of that kind. 

What we have faid concerning porcelain in general, and the principal kinds 
of it, leems fufficient to give juft notions of it, if not to peribns who without 
conlidcring the fubje<ft are determined to prefer the moft ancient, to thofe, at 
Icalb, who have made cxpcrimeilts on this fubjedt, or who, having a fufficient 
knowledge of chemiftry, are capable of ftudying and examining it thoroughly. 
We fliall finifii this article by giving a Ihort dcfcription of the method of ma- 
nufacturing porcelain. 

1 he bafis of the porcelains which we have called fufible, vitreous, or falle 
porcela ns, is called by artilh a /ri/t j which is. nothing clfe than a mixture 
of fand or of powdered flints, with fairs capable of difpofing them to fufion, 
and of giving them a great whitenefs by means of a fufficient heat. This frht 
is to be then mixed with as much, and no more, of a white tenacious eartlt, of 
an argillafceous or marly nature, than is fufficient to make it cjyjable of being 
worked upon the wheel. The whole mixture is to be tiyell ground tt^ethcr 
in a mill, and made into a pafte, which is to be formed, either upon the wheel 
Of in moulds, into pieces of fucli forms as are required. 

Each of thefe pieces when dry is to be put into a cafe made of earthen 
w'are (sj ; which cafes are to be ranged in piles one upon another, in a furnace 
or kih^ which h ro be filled with thefe to the rgof,. The furnaces are cumbers 
or cavities of various forms and fixes, and ate fo difpofed that thhhr Ijm-place is 
placed on theouefide opixifite to ope or rnorc typings, whitbcodrioiufl^^ 
in the furnace. The flame ofthe fuel is drawn within the air, of 

which rarefying, determines a.currentof air from without /inwards, fj-ih all 
furnace''.^ At firft a very Kttle "gre is mad<h, that the ^ 
gradually, and is to be encreafed more and: mere, isa^, 

■ . (i) The cafw are called 'by . the 

tm. figsan 1 bey jgeiitt'ady 

cwr(CT clays, but which be •alfe-ieapable . psA-' of, *eXt«ii«"'by' 

of fuftauitcg the heat requirad, .wltkHrt f«' ,4'«WV.vS*ld' W 'of 

iion. \By m€dris of th«*fc cufes, the cortu^n-^; , 

tid porcelain is prefervird from the fmoke of . / 

< that 
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that is, till it has acquired its proper hardnels and tranfoarency j ■which is 
known by taking out of the furnace fnom time to tune, ami examining, Imal 
piece* of porcelSn. placed for that purpofe m cafes wluch have lateral 
ioenings. When thde pieces (hew that the porcelain is fufficicntly baked, 
tfie fir^is no longer to be fopplied with fuel* the furnace is to be cooled, 
and the porcelain taken Otft, which in this ftate refembles white marble 
not having a (hining futface, which is afterwards to be given by covenng them 

with a vitreous compofition, called the glazing. . , - . • 

The’ porcelain when baked and not glazed is,caU^ ^i/t«^, which is more or 
lefs beamifol according to the nUturc of the porcelain. Ihe manuiaaure of 
Lres excclls all others^in this refpea, and it is therefore the only one which 
can produce vtry fine pieces of fculpturc V that is, in which al the im nels tf 
the workmanih^ is preftirved, and which are preferable in Imoothnels and 

vfhhctwft to the fineft mwbie of Italy. ... ^ „ • ■ , 

If Jwt potcclain had no otter morlt. It would be fcIBcent to induce xmc 
corinoilTcurs to prefer it to any other matter, however lolid, without this 

As'nfniece of fculptoto of tkH kind can prcfcrve all the delicacy rfita 
workmanlhip when covered with a glazing j and Iculptors avoid pohfomg 
their marble figures, becaufe theluftreo* the polifo is difadvantageous •, there- 
for^in the manufacture" of Sevres, all figures, or little llatues, and even Jome 
ornamental vafes, are left in ftate of bifcoit. 1 he other pieces of porcelain ml 

to be in the following hianncr. i ^ l' i 

A ^afs IS firft to be compdfed fuited to the nature of the porcelain to which 

it is to be applied, for every glafs is not fit for this purpofe. We freq[uently 
find that a Safs which makes a fine glazing for one porcelain lhall make a very 
bad fftazing for another porcelain, lhall crack m many pi»ces, fliall have no 
luftre, or llall contain bubWes. The glazing then muft be appropriated to 
each porcelain, that is, to the hardnefs and denfiiy of the ware, and to the 

‘"^c gU^ '■““"S 

of which they cohfift, fo as to form viw^pus maffes. Thefe mafies are to be 
ground vefy, ^finely in a rttill. This vitfeous powder is to be mixed with a 
bjfficient quahthy of wttter, of ocher proper liquor, fo that the mixture lhall 
have the confiftence of cream of milk. The pieces of porcelain are to be 
covered with a thin ftratum of this matter, and when very dry they are to be 
asd» put into the furnace, in % lamenwnner as before, for the lormmg of the 
bifetlit, and to be contmbed tbere till the glazing be well 

' ^.gree of fire for fofing the glazing is much lels than that for baking 

We^iects Of porcifain which am intended to remain whim are now finilhed •. 
but thdfo which arc to be psttoled ^d gilded muft undergo forther operations. 
The colors fo be. iappUed.ftfo tbe fame as thole uled for enamel paiutu^. 1 hqr 
alloortfiftof mefofiS oalXfs^bftiifcd and incorporated. with ^ glals. 

CfoeuSbf lfobTbmilte CaflTius s precipitate of gold makes the 

bnfbte ^ precipitated by an alkali gives 

ftightljr^- ferruginous produce a 
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together wifh a deep blue of zaffre. Thefe colors being ground with gum- 
water, or witli oil ot rpike, are to be employed for the painting of the porcelain 
with deiigns of dowers and other figures (t). For gilding, a powder or oalx 
of gold is to be applied in the fame manner as the colored enamels (u). Thi? 
painted and gilded porcelains are to be then expofq|i to a fire capable of fufing 
the glafs, with which the metallic colors are mixed. Thus the colors are made 
ro adhere, and at the fame time acquire a glofs equal to that of the glazing. 
'I'he gold alone has not then a fhining appearance, which muft be afterwards 
given to it by burnilliing with a blood-uone. 

The opeiaiions for the unfufible porcelains, and alfo for fuch as are of the na- 
ture of ftone-ware, arc fomewhat more fimple. The fands and ftones which enter 
Into their compofition arc to be ground in a mill t the earths or clays are to be 
waflicd : the materials are to be well mixed and foi med into a paftc : the pieces 
are firft rudely formed upon a poiter’s wheel 1 and when dry or half dry, they 
are turned again u^ on the wheel, and their form is made more perfeft ; they 
are then plaf-nl in the furnace, not to bake them, but only to apply a fufficient 
heat to give them fuch a folidity that they may be handled without breaking, and 
may receive the glazing. As the pieces of porcelain after this fiight heat are 
very dry, they imbibe water readily. J his difpofition afilfts the application of 
the glazing. 1 he vitrifiable or vitrified matter of this glazing, which has been 
prt vioi.fly ground in a mill, is to be mixed with fuch a quantiy of water, that 
tlie liquor Ifiall have the confiftence of milk. I'he pieces of porcelain are haflily 
tlipr in this liq^uor, the water of which they imbibe, and thus on their furface 
is left an uniform covering of the glazing materials. I his covering, which 
ought ro be very thin, will very foon become lb dry, that it cannot ftick to the 
fingers when the pieces are Iiandled, 

I'he pieces of this porcelain are then put into the furnace to be perfeftly 
baked. 1 he heat is to be raifed to fuch a height, that allVithin the 
furnace lliall be white, and the cafes ftiall be undiilinguilhablc from the 
flame. Vv hen, by taking out fmall pieces, the porcelain is known to be luf- 
ficienily b.tked, the fire is difeontinued, and the furnace cooled. If the baking 
has been well performed, the pieces of porcelain will be found by this fingle 
cpcrat'ion u> be rendered cornpaft, fonorous, clofe-graincd, moderately gloffy, 
and covered externally with a fine glazing. The painting and gilding of this 
porcelain ate to be executed in a manner fimilar to that already deferibed. (x) 

(t) Si-t‘ (jrnVAf Enamel, WrA/ Note wall is ,ii>rob;tbly a good ; and 4 have 
fuhjo'nh’il. lometimes found fionea in England in which 

■ (u) 'f Xc fcvfral powders of gold em~ the white opake .iluor above def<;db<td Was 

p'oyeJ *'.!• this purpofe are deferibed in a blended with a. pure tjuartz^ Sutd whkh I 
note iubjoined to the article piiBiNG.,, »ni well cnnyini^d might he fikkeOTully 

(x) 1 purpofely avoid giving ap^- opinion employed as 'With- jpteafure .1 

c.- iievnung the relative advantages and de- hear that ,ah ingenfew’ ^Otlensan has 
iects of the porcelains of Biitilh manu- found a wue kimlint and petentfe in De* 
factiirc. I lliall only- add, that wc have vohfhire and - Ccnnw4b' and :;thht he has 
realon to believe, that the materials of ge- lawly eltaWi%4;.a 

nuine poreehiiii might be difeovered in this fOfcedain. ^ he^.^he^d. 'TOat he’ 

ifland, if fe, arch were uutic by intelligent may fut»wid,,^tbc 4fltrod«i^i^-' 
pcifons. Tiiellcatiicsor ft^prfockof Corn- yey ekga«t Vi^d .tyVfui. : 

■ . ■•'V ‘ '* and 
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DXLVIII. PORCELAIN of Mr. R E A U M U R. Mr. 
Reaumur having .made many experiments to difcovcr the nature of the 
materials which enter, into the compofition of the oriental jxjicdain, and 
having alcertained that all porcelain is an intermediate lubftoiuc betwixt an 
earth and glafs, very ingenioufly thought of reducing gials ready mafie to rhe 
ftate of porcelain, by undoing thie vitrification, or, partly unvitrifying it : hence 
this kind of ware has been porcelain unvUrifed, Mr. Reaumur gave the 

quality of porcelain to glaCs » that is, he rendered glafs of a milky color, femi- 
tranfparent, fo hard as to ftrike fire with ftcel, unfufiblc, and of a fibrous 
grain, by means of cementation. 1 he procefs which he publilhed is not dif- 
ficult. Common glafe, fuch as that of which '<(Wne-bottles are made, fuccecds 
beft. I'he glafs-vcflel which is to be converted into porcelain is to be enclofed 
in a baked earthen cafe or legger. -The veflel and cafe are to be filKd with a 
cement compbled of equal parts of fand and powdered gypluin or plafter i and 
the whole is co be pQt into a facer’s kiln, and to remain there during the 
baking of common earthen ware i after which the gials vcllel will, .be found 
transformed into fuch a matter as we have deferibed. 

This kind of porcelain has not a very white color, par dcularly on its furfacc-, 
but-for fome purpbfes it tnay be ufcful, e,fj>ecwHy for chemical vtflels. Mr. 
Reiiimur has not explained how this transformation is effcdcd. The caule of 
it probably is, that the vitriolic acid of the gyplum quits its balls of calcareous 
earth, ana unites with, the alkaline fait and iaiinc earth of the glafs, with which 
it forms a kind of fait or fclenites different from the calcareous fclenites, 
by the ititerpofition of which matter the gla& acquires the qualities of por> 
celaiii. (y) 

^ 

and ^itthough Wny ai^d great difflcuhieS) heat the change proceeded exceeding (lowly ; 
befidcfi the diicovery of pi-pper .materials, and in ajiproaching to white- 

inMft occ ur in the execution of that work, neis, the thickeft pieced of glafs bottles were 
yet thefc arc not infuperablc, thoroughly converted in the fpacc of three 

Mr KeaumurlaySf that glafs thus ren^ hours. 2. The glafs fufFered the following 
dcreo opakc, white^ ui;itufible, a.n^;hard« progtijjian 9 / by oontinued heat ; Firft, 

feriqr iubeautv;to.Lhesorient<} porccJarn j; hot its Airrace became blue, ks tranfj)afency was 
th^t m utility and «vcry cffential tjuality of dimuiifecd, and a ycilowifh hue v>as ob- 
pujcj i'am k is c^ual to aj^y,, and even Ai- (ervabie when it was held between the eye 
f ^ lor in the property of fdftaining^ altera- and the light. Afterwards it was changed 
tj mi of heat and cold, a little Way on both fides^ lhto a white fuS- 

d given by Mr- .R^WSutHur of Itance, externally' ftill WuJili ; and as chia 

fhis pptcefain induC;ed.Dr* L^wisi(wbt^had change advanced ftill further and further 
pidejryed fbangea? prc^ced upon within the glafs, the color of the vitreous part 

glafs’^rejtprtsi to vifilent heait in |a , in the middle approached nca.cf to yellow*^ : 

iand^bfffe), tb make the white coat Was of a fine fibrous tcxtuiv, 

tins and the fibres Were diipofed nearly pa^llel 

tile ofr to one another, abd tranfverfe t6 the thick-* 

W fed nefs of the piece ; by degrees the |Iafs be- 

came throughout white and fibrous, the ex- 
bluimnels at the Tame time ^hig offi 
' md being fuoceedetrbyaduil Whitiilior 'dun 

'■:^olorV.''by WftiU longer' continuknee in the 
fire 't&e' nt)^es ch^ged gradually from 
in a Jbekt below the. external to the internal part, and con- 

^ i,:. , Ccc.o ^ vrrrcd 
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DL. POTASH. See Alkali (Fixed). 

DLF. POTTERY. The art of making pottery is intimately con- 
nefted with chemiftry, not only from the great ufc made of earthen velTels by 


verted into grains and the texture then was 
not unlike that of common porcelain. The 
grains, at firft fine and fomewliat glofly, 
appealed afterwards larger and duller, and at 
length the fubUance of the glafs became 
porous and friable, like a mafs of white 
fand /lightly cohering. 3, Concenwiig the 
quahtiis of the converted glafs Dr, I..cwis ob- 
lervcs, that the wlutcnels of the internal part 
was not inferior to that of porcelain, but 
that its furface was the Icaft beautiful, that 
the thick pieces wJrre quite oplkc, and that 
feveral thin piccejs were femi-tran^rparem : 
that while it lemained in a fibrous ftate, its 
haidncfs became greater than that of glafs, 
or of the common kinds of porcelain ; it was 
capable of fuftaining fudden changes of heat 
and cold better than any porcelain j and in 
a moderate white heat, it was fufible into a 
fubilance not fibrous, but vitreous and 
fmooth, like white enamel : that when its 
texture had become coarfely granulated, it 
was now much fofter and unfufible : and, 
iafily, that when fome coarfcly^gran dated, 
unfufible pieces which, with the continuance 
of a moderate heat, would have become 
porous and friable, were fuddenly expofed 
to an intenfe fire, they were rendered re- 
markably ' more compact than before 5 the 
lolidiiy of fome of them being fuperior to 
that of any other ware, 4. No difFercnces 
appeared in the interna] color, hardnefs, 
texture, orthc regular fuccefiion of changes, 
from the ufe of ^itjferent cementing fub^ances \ 
though in external appearances the differ^ 
ences were confiderable. All the pieces 
which had b^cn furrounded with charcoal 
or with foot were externally of a deep black 
color, which did not difappe^ by (expo fu re 
to a flfong fire during an hour, with free 
accef^ of air. Colored clays and fands .com- 
municated difiPerentfisades of a brown color ; 
and white earths gave whittfb, jgreyiib, or 
brownilh tinges. White fanS, calcined 
flints, and gypfuiti, gave in geneml the 
greatefl: wbitenefr, and tobacco-pipe clay 
the greateft giofliin^fs and brightneis.. ; 5* 
Glaiies compofed of eart^ witbemit; aira 
fah, ghifs of lead, fliot-gTiifs,. croM-g^Gi, 
looking-glafs plates, a gla& prepared with 


calcined flipts and a fixed alkciline fiilt, and 
even green glafs which had been fufed to- 
gether with a ninth part of alkaline fair, 
luflercd none of the ab )vc aUcratiorTs by ce- 
mentation. Green bottle-glafs and common 
windovv-glafs were moft fu/ceptible of thefe 
alterations. 6. I'hc changes produced by 
cementation could not proceed from any ab- 
forption of matter from the cementing fub- 
ftance \ becaufe no inci’eafe of weight was 
given, and becaufe ^hc fame changes were 
produced upon a piece of glafs merely by 
heat, without any cementing fubfiance. 
The real cauje ef thefe changes feems to be, 
that a part ol the alkaline fait of the glafs, 
to .which the vitrified ftatc of the earth is 
owing, exfudes by heat, and is imbibed by 
the fiirrounding matters, as appears from 
the concretion obfervable in thefe matters 
after a long cementation, 'f'hofe glafles only 
arc fufceptible of change which contain but 
a fmali quantity of alkaline /altv becaufe 
no more of this fait being contained than is- 
neceilary to give a vitrified ilate to the earth, 
any exfudation of it muff in fome meafurc 
unvitrify the glafs, and approximate it more 
and more to the ftatc of the earth of which 
it was formed. Perhaps alfo the firft de-v 
grec of change may partly depend on an al- 
teration produced by the heat in the glafs* 
itfelf confiderfd as a compound, or in tiie 
nature of its alkaline ingredients, which wc 
know are liable, by expofure to fire, to lofe 
fomething of their faline nature, and to be 
partly changed to earths. 

(z) PoRPHyiiv is a compound Hone con- 
lifting of Jafper, in which particles of felt- 
ipar, and fometimes of mica and bafalces,. 
are tnterfperfed. Its colorg are green, redi 
black, brown, Of dark- grey, ac- 

cordfhg to the cojqr of tjhe wbtdb w the 

bafis of this dbtlipp^ and of the 

quantity and colors of the intSHp^rfed par- 
liclbs. Forphyty is TtifiMe by fire. 
Its fufibility. is prObshly the me- 

tallic matter with 

and to the -Other jfaSWe i^ 

intermixed.: furlTaoe of thii^one is * 

generally ocifared witJilit whitifts , 

chemillk. 
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chcmifts, but alfo bccaufe all the proccfles of this art, and the means of per- 
feding it, are dependent on chemiftry. We muft, however, acknowledge, that 
although chcmifts have moft iniercft to procure good crucibles and other earthen 
veffcis, this art has been left almoft entirely to the potter. Mr. Pott is the 
firft and the only chemift who has attended to this objeft. Befides many 
experiments related in his Lithogeognofia, from which much inftrudion may 
be received relating to the perfcdioo of chemical vcjSels, he has written a 
creatife .exprefsly on this fubjefl;, in which he gives many compofitions for 
crucibles, the, chief of which (hall be mentioned in this article. 

All , kinds of pottery are in general made of clays or argillaceous earths i 
becaufe thefc earths are , capable of being kneaded, of cafily receiving any form, 
and of acquiring much Iblidity and hardnefs by expofure m ftre. But clays difter 
much in the cfteils prodticed upon them by fird. Some clays, which are of 
the pureft kind, relift the inoft violent fire without receiving any other change 
than a confiderable hardnefs ; but ftijl they arc not rendered fo hard and com- 
pact as other clays." A fecond kind of clays by expofure to violent heac 
acquires a hardneis equal to that of flints, and a texture compabl and glofly, 
like that of good porcelain i but they are neverthclefs uofufible by the moft 
violent hear. Thele qualities are occafioned by fome fufible materials being 
mixed with them, as fand, chalk, gypfum, or ferruginous earth, which are in 
too fmall a quantity to cflfefl a compleat, but only a beginning or partial fufion. 
Laftly, a third kind of clays is firft hardened by fire, and afterwards is com- 
pleatly fufed. This laft kind pf clay evidently contains the largeft quantity of 
the fufible matters above-mentioned. 


From the properties of thele three principal clays we may conclude, that 
from clays alone three principal kinds of pottery n«iy be produced. With the 
firft kind of’clay, pots or crucibles may be formed capable of fuftaining the 
moft violent fire without fufion, of containing meltecf metals, and even hard 
glalTes not tdo fluid *, but which, from want of fufiicieac compaftnefs, are 
incapable of containing during a long time in fufion very fufible fubftances, 
fuch as nitre, glafs of kad, glafies containing much arfenic. See. by which fub> 
ttances their pores are pervaded. Thefe clays are employed advantageoufly for 
the formation ^f large pots or crucibles ufed in glafs-houles for containing hard 
glafs, as bottle-glals. 

With clays of the- fecond kind may be made crucibles and other potteries, 
commonly called ftone-warc. Potteries made with thefe earths, when fulfi- 
ciently baked, are very fonorous, fo hard as to ftrike fire with fteel, capable of 
containing all liquids, "of which the former kind, from tHeif porofity, are 
incapabte, and evm refift the action of nitre, glafs of lead, and other fluxes, 
when the earth of Vrhjch tbtty are is of good quality ; but their hardneils 

and depfttyj which fuddeh expanfion and contraftion, by the. hafty 

applic^l^p ©f ^heat iliis4estbem liable to break in all operations where 

they ^ ate , cold, as, for mftatice^ in a furna^ 

tht!p«^ ^hiph a^ltrtHtg carredt air paffes. If this kind of ppttery had not this 
incckivirtileiii^i it wot^;;bethdbeft^and mpft perfeft fpr the pdrpoles pf prdinary 

diis incpnVemencc, this is the pnly pottery 


that 


and theti'ali pof^e care ihuft be taken 
O'c c c a ' , to 
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to prevent its breaking, by a very gradual application of heat and cold, and 
by protcdting it from currents of cold air. 

Laltly, with fuhble clays may be made many kinds of veflels, which are 
cheap, as they require littk fire to bake them ; for all this kind of i>ottery is 
but fl'ghtly baked i hence its texture is coarfc antj porous. Some utenfils are 
made of this pottery without glazing, as foot-ftoves, i &c. But in general they 
are covered with a glazing, without which water or other liquids would pa(s 
through their pores. Some of this pottery, which is finiflted with more care, 
is covered witli a white enamel, which makes it very neat and like porcelain. 
This is called Delf Ware, which fee. Other coarler potteries of this kind 
are glazed witli glafs of lead mixed with metallic calxes, or fufible colored 
earths, from which they receive various colors. This is the ordinary pottery. 

Laftly, a fine kind of pottery is made of white clays, or of fuch as whicen 
in the fire, the furface of which is vitrified by throwing into the furnace, when 
the ware is fufficiently baked, fome common fait and falt-pctrc. This pottery 
is called Englijh-ware^ becaufe the firft and beft was made in England. True, 
white Englilb ware is not without merit ; it is white, fine, well baked, and has 
fome fmall degree of tranfparcncy when thin ; fo that it is intermediate betwixt 
porcelain and common Itone-ware, and may therefore be called a femi-por- 
celain. {a) 

Some of thefe potteries can fuftain a fudden application of heat and of cold, 
fufficiently well for the ulcs of a kitchen, and are therefore called fire-ware : 
but thefe are always the coarfeft, leall baked, and the glazing of which is the 
foftefl:. They alfo do not iaft long when nouch uled } for it is a chimera to 
ffippole, as fome perfons do, that pottery may be made capable of fuflaining 
fire like a metal vcflcl. We are certain that the beft of this kind which are 
employed for this purpofe, break as foon as they are put upon the' fire. They 
do not break fo as to I'eparate in pieces, or even to let liquors pafs through 
them ; but many fmall cracks are formed j which we mray be alTured of by 
the crackling heard upon their being firft fet on the fire, by the many cracks 
which may be perceived in their glazing, and by their ceafing to ring when 
ft, uck, after they have been once heated. Each time thit thefe veflels arc fet 

(«) I have never fecn any Engl ifii {tone- is glazed in the manner mentioned hy the 
wait that had the Ccini-tranfparency and author, but hy means of common fait only, 
wbitenefs mencionetl by the author. As the without any nfiixture of nitre. This glazmg 
Englifli Itonc-warc is coinpoi'cd of tobacco- has not,the beauty or fmoothnefs of, good vi- 
(lipe clay and ground flints, both which fub- treous glazing?* Another kind of ftone-yvare, 
llances .are pferfctftly uiifqfible, fingly, of. called j^uen's W.w, » tJittdc in. :£n|land,. 
jointly., t cannot poflc/s any degree of tranf- an4Jatcly mucH'ufed. It is. e<uni>Okd of the 
part.tH ’-’. The ufe of tiie flints is to give fam^’rnaterial?. as the hut wllh R lefs- 

flrength to the ware, fd 'tbat it (hall preferve proportion ^ as, It i* t6 be'ekpdfed 

tt< turni during the baking ; whsreas veflels to a Jefs violent heat thin the forfiaitr wate; 
made of clay alone, although unfufible by thevitreous glazing w<ith which it is .covered 
Arc, aitd capable of acquiring, by having not beuig .'capable .of fu^ioii]^ flich .beat, 
been cxpolsdto an ihtenfe heat, the. hafdnefs Its^^ulolr is , white;; thnn ihat of the, for- 
of the beft pqrcelam j while they are hot, -mer, havii^ .a yd4ow^ flnge j but the ware 
arc foft, fuik by their weight, fp as\to lpfe . preferred on icpouut 0 / tiic jraKXikhne& of 
the form given to them. Thfs ftone-ware ' its glazing. and Wathm of tu iorptsu . - 
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on the fire, many fmall imperceptible cracks arc formed in them, which by 
frequent ule become fo numerous, that the vcfiel may be broken by the Icaft 
force, f fills all the difference betwixt tfie potteries which are intended to be 
uled on the fire and the good (tone-ware which is not intended for that pur- 
pole i'', that this latter kind may be broken at once, when heated and cooled 
carelefily, whereas the former is broken by degrees. Neverthekfs, this fire-ware 
is ufeful, as it can ferve for a Ihort time. 

Wc •fliall not deferibe the operation of making pottery, bccaufe we have 
already fpoken of it under the articles Dclf-Ware and Porcelain, from 
which the common ware only differs, with regard to its manufafture, in its greater 
fimplicity. We lhall here add Ibme oblervadons concerning chemical vclkls, as 
retorts, muffles, and crucibles. 

All the operations where great heat is employed require vcflels of baked 
earth \ bccaufe thele alone can fuffain at once the a£lion of violent fire and of 
chemical folvents. yeffels made of good baked clay eminently polTefs thefe two 
qualities, and are the beft which can be employed in chemiftry ; bat as they 
have the inconvenience of breaking by fudden application of heat and cpld, 
and as many operations do not require veffels fo denfe, mixtitres of earth have 
been ufed, of wiiich crucibles are made, capable of being made fuddenly 
red-hor, and fuddenly cooled without breaking, and fufficiently denfe to cer- 
tain metals and other matters in fufion during a long time. The beft crucibkv. 
of this kind are brought from Hefle, in Germany. Thefe crucibles are made 
with a good refraftory clay, mixed, according to Mr. Pott, with two parts of 
fand, of a middling finenefe, from which the fineft part has been fitted. 7'he 
mixture of fandwitfi clay produces two good effects-, the firft, to make the clay 
leaner, as it is called, and thgs to prevent the clay from cracking by the con- 
traAion it futtains during its drying and, fecondly, to prevent its acquiring 
too great clofenefs and compaAnefs of texture by being baked. Thus we ob- 
tain crucibles moderately denfe, capable of containing metals and other things 
in fufion, and infinitely lefs lubjeA to break by heat and cold than thofe made 
of pure clay. 

- The particles’ of the fand mixed with clay in this compolidon for crucibles 
ought to be rather of a moderate fize than very finej bccaufe, as Mr. Pott re 
marks, the former renders the crucibles much lefs apt to crack than the latter. 
In the fecond place, that chemift forbids the ufeoffaiid, flints, or other earths 
of that kind in the compofition of crucibles intended to contain glaffes or vitii- 
lying pwters a long time in fufion •, bccaufe thefe vitreous matters aA upon 
fand, flints, anfi all thofe called vitirifiable earths ^ by which means thefe eru 
cibics arc footi penetrated and melted. 

'I'his irtconvcnicnce is prevented, and all the advantages obtained from a 
mixture of fand are procu/td by Aibftituting to the fand a good baked clay in 
grbfs powder.’ In this manner are made the pots which contain the vitrindblc 
m^tenal^. in glaft-houfe furnaces, fbme of which refift the continued fires em- 
ployed wre during tlircc'weeks'pr a month {i). The quantity of burnt ciay 

(ij Thl^ jpots' uf^4 5tt'.;,gTaf8-hau(«:s fireqaently a.eonftant fire during; fever;)! 

inenths, and forneii'q^'evtn .a ywr, .Tliey b«confie gradually mote and raor; thin, die 
gja(s or flux contained yrebably diflolvuig them thus ilewly. 
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in the compofition . fpr crucibles varies m proportion to the nature of the crude 
clay, from i, 2, zi, or even three parts of the former, to one of the latter. In 
general, the ftronger, more tenacious, and compact the crude clay is, the 
larger quantify of burnt clay ought to be mixed with it. 

The crucibles made in France are compofed on^ the lame principles. They 
are made of clay mixed with broken butter-pots, which are a ftone-ware made 
in Normandy and Piccardy. Tiiefe crucibles refift -admirably well fudden heat 
and cold, and they would be excellent if the crude clay which enters intp their 
compofition was capable of refifting a violent fire: but this clay being mixed 
with martial and pyritous matters fwells in the" fire, and begins to melt. 
Befides, thefe crucibles owe their good quality of not breaking by fudden 
application of heat and cold to their little denfity, which is attended with this 
inconvenience, that they are penetrable by very. fluid matters. 

We may, from what has been faid, perceive the difficulty, perhaps the im- 
poflibility, of making perfedt crucibles. Mr. Pott has made lb many experi- 
ments on this fubjedt, that he feeins to have cxhaufled it. The balls of all his 
compofitions was clay •, but this he mixed in different proportions with metallic 
calxes, calcined bones, calcareous ftones, talks, amianthus, afbeftus, pounce- 
ftones, tripoli, and many others, from none of which did he obtain a perfcdl 
compofition, as may be leen from his Diircrt.irion : lienee we conclude, that we 
mufl: have in our laboratories- crucibles of different kinds iuitable to tlie (cveral 
operations j Paris crucibles, when the matters contained are not too fluid, and 
the fire is not too ftrongj Heffian crucibles, when finiilar matters are to be ex- 
polid to a violent heat •, and. crucibles of baked clay for vitrefeent matters and 
penetrating fluxes. 

Crucibles may pofflbly be made better than any hitherto known, and of 
more extenfive .ufc. The cifcntial point is to obtain a very refradtory clay free 
from pyritous riiatter and ferruginous earth, from which the fand muft be 
walked. Thi.s muft be mixed with two or three parts of ibc fame clay baked 
and pounded grofily and of this mixture or pafle crucibles muft be formed in 
■moulds, and baked in a very ftrong fire. As retorts and cucurbits are defigned 
for the diftillation of liquors generally very corrofivc and penetrating, they 
ought to.be niade of ftone-ware. (cj 

(c) To what the Author of the Die- ening thefe with oil of tartar, or by ftrew- 
-tionary has faid ronccining crudbUsy 1 lhall ing upon them when wetted with water, 
add fonie farther cxtradls from Mr. Pott’s powdered glafs of borax. Thefe glazing 
Dijfertatkn above-quoted. are not capable of containing glaffi ot lead, 

1. Crucibles, made of fat clays are more ^ 3. CruciUcs made of burnt day fr^s^ 
apt to Liackj Whcn iuddcnly expofed to heat, powdered^ tc^thfirw>th Hnbufht clayi wde 
than ia..ife made of lean or meagre clays, much IdsliaUe to crit^ck ^ heat tban Cru- 
Mifigre eJavs are thofe in Which a confuler- cibles made of the fame maMrjais, but. in 
able quantity of fand is mixed with the pure which the burnt clay was Stub ppwdfntdf or, 
argillaceous earth, and fat clayt are thofe than crucibles made eqtirefy qf uhburait clay, 
■which contain but a fmall proportion of 4. If the quantity of ■ toe too 

fand. a. Some crucibles become porous by great, the crumble will be apt to crimk in 
long expofure to fire, and imbibe part of the the fire. Crucibles made of ten dunces of 
.contained metals. This inconvenience is uaburntcIay,tenoqncejSof grofUy powered 
prevented by glazing the internal and exterk burhf clay^ ' arid three ^ms oFcst^tAed yi-,, 
jUal furfaces, which may be done by motft- triol^ are ^pable of retaining meltra metals. 
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DLII. POWDER. I'his name is given in general to all dry fub- 
Rances when divided into very fmall parts. As in many chemical operations 
the fubflances employed muft be .ncceuarily reduced into very fine powder, dif- 
ferent methods have been invented for this purpole according to the naturte of 
the fublhtnces to be powdered. Sed Division.. 

In pharmacy many remedies are inform of |>owder, and which are called 
po-foders^i but thefe do not belong to our fubjefl.' Some chemical preparations 
and mixiutcs are known by the name of powder, as the powder of Algareth^ 
gun-fo'-Jidir^ fulmnctin^ pr-wder^ of all which we fliall treat 

Did 11. P O W D‘E R of ALGA R O T H. This preparation, called 
allb emetic povjder or mdreurius vita, is a kind of calx of rcgulus of antimony, 
Icparated.from the butter of antimony by water alone. 

The tmrine acid, which cannot be united to the regulus of antimony but by- 
particular proceffes and when it is highly concentrated, as we^ fee from the 
operation of butter of antimony, is much difpofed to feparatc I'rom if, and ac- 
cordingly is feparated, at leaft the greateft part of it is iepamted, by dilution 
with a luflicient quantity oF water. When therefore water is poured upon butter 
of antimony, the fame thing happens when witer is mixed with the faiine 
combination of the vitriolic acid with mercury, that is, the greateft part. 

but arc pervaded by glafs of lead. The fol- fteatites. 8. Two parts of Spanhb, chalk 
lowing cornpofitioii is as good ot better than and one part of powdered tobacco-rjipcs 
the prc( eding. Seven ounces of unburnt made a good compohtion for lining cutnuiou 
clay, fourteen ounces of grqfsly powdered crucibles. 9. Eight parts of Spanilh ch.ilk, 
burnt clay., and one dram of calx of vitriol, as much burnt clay, and one part of litharge, 
q hefc crucibles may. be rendered more ca- made folid crucibles. 10. Crucibles made 
pablc of, containing glafs of lead, by lining of black-lead arc fitter than Keffian cru- 
their internal furfaccs, before thc'y are baked, cibles for the melting of metals ; but they 
with unburnt clay diluted with water. They a^e fo porous, that fufed fairs paf, entirely, 
may be- further flrengthtned by making them through them. They, are more tenacious 
thicker than is ufually -tionc, or by covering than Heflian crucibles, ate not fo .apt to 
tJitir external furfaces with fome unburut burfl in pieces,, and are more durable, n. 
clay, which is called them. 4. The Crucibles placed with their bottoms upwards 

copnpofition of which crucibles the moft ca- arc lefs apt to be cracked during the baking 
pable of containing glafs of lead were made, than when placed differently. 12. The 
was eighteen parts of grofsly powdered burnt pafte of which crucibles art made ought not. 
clay, as much unburnt clay, and one part, to be too moift, el(e when dne4.^d baked, 
of fufibie fpar. Thefe crucibles muft not, they will not be fufficiendy coiapa<ft : hence 
however, be expofed too fuddenly to a vio- they ought not to be lb ouyft as to be ca- 
lentheat. 5. Crucibles capable of contain- pab'le of being worked oi> a’ potter's lathe, 
ing very yvell glafs of lead were made of but they muft be formed in brais or wooden 
tweniy-foiir part* of urtburnt clay, four part* moulds. *># Mr% PtuU Differtatim on 
of burnt clay, and'one part of chgJk'. Tbele mud VeJftU. 

required to be armed. 6. Plnme-aium Mr. beheffer lays, thatthe faeft crucibleo.. 
powdered, and nfixed. vvitb whiles of eggs cannot eafily contain metals difiblved.by.ftd- 
arid' watef, beink applied to . internal phur, in fhe operation of parting by. means 
furibce* 'Of a Heffian crudble;, tendej^ it offulphur.. Set Parting, lie fays, that, 
capibie'eftiofttaining glaft of Idad'diiiring a. they may be made much more durable and- 
long tiinbs i path and two folld, by'fteeping theni a few days in linfecd 

rof opaiktUa ch^ made jjtiba ctutlblM. .oil,' and ftrewing powdered borax upon them . 

,i« hdt teforo ijbey arc ar^d. ii/rtn. xiv. 1752. 

a, calcarwftxs earth,: hut be- a. . 
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of ihe regnlus of aorimony is feparuted from tl-c marine acid, or at lead ic 
retains to > lirtlc of this acid to continue folublc, but is feparate l in form of a 
white piLcipitaie, while tlic rea, of the rcgolus remains difiblved in water by 
means of the fuperabund.int acid. 

I he acid liquor in which the precipitate or powder of algaroth is formed 
has been called by the ancit nt cliemifts, very imprq{)c^y, the philufopbical fpirit 
of vitriol V for it does not contain an atom of vitriolic acid. We mull not be- 
lieve that it is pure marine atid, for it retains, as W'e have faid, a fmall portion 
of the regul'js of antimony j the proof of which is that this earth may be preci- 
pitated and rendered lenfible by an aikah. 

The earth thus precipitated by water from butter of antimony, after it has 
been frequently and perfL£liy wafhed with much diftill d water, \s c^Wtd powder 
of Algaiotb^ from the name of a phylician who ufed it as remedy. This 
preparation of antimony given in dofes from a grain to three or four grains 
is a powerful emetic and purgative ; but unconitant in its effeSts^ and even 
dangerous, as all the preparations of antimony are which are not in a faline 
date. 

Moft chemifts believe that the powder of algaroth retains a part of the acid 
of butter of antimony, and attribute its cfFcdls partly to this acid. When 
this powder has not been perfectly walhed, it docs indeed retain fome acid, 
which may give it a degree of caufticity. But we are not certain that all the 
acid cannot be waflied from it by much water, or by being boiled in a large 
quantity of water. Mr. Beaume pretends that it is very pu(Ilblei but how- 
ever well walhed this powder may have been, it ftill prefcrves an emetic quality, 
nearly as great as that of glafs of antimony ; which i? not furprifing^ I'or if we 
fuppofc that this antimonial earth was ablolutcly deprived of acid, yet as it was 
‘ ombinecl with the marine acid, which does not deprive metals of all their 
phlogifton, it retains enough of this principle to polfefs an emetic quality, as 
in general all antimonial caixes do when not perfeftly dephlogifticated. 

L.etnciy fays, that the powder of algaroth cannot be di0blvcd either by fpirit 
of r'.irrc or by ordinary aqua regia, but that it is foluble by a mixture of the 
fpi.it of nitre, of fea-falt, and of vitriol. As that chemift is very accunice, 
whai he fays Is probably true. I fhall neverthelels ob&rve, that 1 have dif- 
Jolved this powiler perfciftly and entirely with cream of tartar, in the ufual 
manner of diiTolving glafs of antimony in the preparation of emetic tartar, and 
tluis obtained a neutral cryflallizable fait. This experiment induces me to 
believe, tliat powder of algaroth may be ufcd advantageoufly. for the preparation 
of an emetic tartar, of more certain and more uniform ..qtffihty. than that which i» . 
prepared from glafs of antimony. See, the reajem f0 ibh dt the word 

Tabi^h (Emetic). See alfo the articles hxiTiUOdYt IButteih ^ Antimokv, 
nW Blzoar Mwerai;. / 

DLIV. " P O W D E R, (G U N). Gun-pO(wdcr is, mix-' 

ture of 75 parts of purified nitre, - of 1,5 ^ parts o^ tdjartdaC .and.qf o garb of 
fulphur. I'he quicknefs of the kindling of this cotripofition* ,ai)«i.,,fkP vidience 
of the explofiort occafioned by this fudden infiammafiioii, ts,.simsmfwly known. 
I'he theory of the detonation of gunrpowder is iexadly/the fame as chat of 
detonation of nitre with, .any other, inifiamtnahle mattetj' ' 

«o the article Detonation <i/NiTk a for tins 'theory. ' ' “ ' ‘ 

The 
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The goodnefs and force of gun-powder depend upon two eflential points, firft, 
<1131 all the contairied nitre be indamed ; and fecondly, that this inflammauon 
be made in the Ihorteft time poflible, and almoft in an inflant. 

The proper quantities of fulphur and of charcoal in the compofition of nitre 
procure the inflammation of all the contained nitre ; and the quicknels and 
force of this inflammation depends upon the intimacy and accuracy of die 
.mixture.of the component parts of the powder. 

From experience we And that the proportions of the feveral ingredients men- 
tioned above are the befl:, that is, mat they . are fulHcient for the detonation 
•of the whole nitre. A larger'quantity of fulphur and charcoal would Iclfen the 
force of the powder s becaufe altho* thefe uibfl:anees be inflammable, yet the 
force of their inflammation is nothing in comparifon of detonating nitre. Care 
muft be taken that no uninflammable matters be mixed with the gun-powder, 
and therefore the nitre muft be very well purified, and freed from the common 
fait mixed with, it, which is not inflammable ; and alfo from the falts with earthy 
bafesi which are contained in the mother water of nitre, and which have the 
bad quality of attrafitng powerfully the moiflure of the air, as this quality 
.renders th(& falts capable of fpoiling po^er, in other refpefls good. 

The quicknefs of the inflammation of gun- powder depends not only on the 
purity the nitre and on the juft proportion of the ingredients, but alfo on 
the accurate diftributioni and the intimate mixture of thefe. The reafon of this 
•is very evident. As the fiilt-petre cannot be inflamed but by means of imme- 
diate contact withfome inflammable matter, we may ealily perceive that the 
?finer the particles are of the falc-petre, and allb of the fulphur and charcoal, 
and the more intimately thefe three ingredients are mixed, the greater is the 
number of the points or contafl, fince me furface of each of the ingredients is 
thereby encreafed i and hence the (quicker the detonation muft be. Accord- 
ingly all the operations in the making of gun-powder are to compleat thefe 
rtwo intentions. •' 

For this purpofi^ nitre of the third boiling, and well puriBed, is chofen, and 
alfo very pure fulphur and good charcoal. The charcoal of light woods is 
generally employed s but Mr. Beaume, who has very minutely and accurately 
••examined this matter, affirms fiom experience, that the charcorls of heavy and 
-hard woods, if they hare been well made, are as fit for the purpofe. Thefe 
■three ingredients are mia;ed in the proportions above-mentioned, and a very 
fine divifion and intimate mixture are made of them, by pounding them to- 
gether, during twelve hours, in a wooden mortar, and with a wooden peftle. 
I'his mixture muft be carefully moiftened from time to time with fbme water, 
to prevent the matters when too dry from being raifed ana diffipated by this 
long ttituratibn, »id to prevent the mixture fiom kindling by the beat oc- 
cafloned by the repeated ftrokes of the peftle. In large works, a mill is em- 
ployed for this trituration^ in wluch wooden mortars are difpofed in rows, and 
in each of which a peftk: is moved by the arbor a w|ieel turned by water, 
as in papa? mills. 

tlm trituration is fih^9ied, the powder b made. Nothing then remains 
to be done but to dry it very llowly, but compleatly. The powder is in this 
Ukatecompoled^ veiy fine j[Xicts> wmch are therefore liaise to moiften in the 

P d d d air. 
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air, to adhere to any thing, to foil the fingers and the infide of fire-arms, into 
which alfo it does not eafily Aide. 1‘hefe inconveniencies are remedied by re- 
ducing it to fmall fmooth grains, larger for cannons, and fmaller for muficets. 

I'Jic operations by which the powder is reduced into grains are very Ample, 
and well imagined. For this purpofe, it is placed to a certain thicknels upon 
fieves, the holes of which are of a proper fize ; upo.i this ftratum of powder a 
thick piece of wood is placed horizontally, and prefles upon the furface of the 
powder. All this apparatus is to be agitated horizontally in feveral direftions. 
The weight of the piece of wood forces the powder to pafs through the holes 
of the fieve, and to form itfclf into molecules of the fize of the holes. The 
lX)wder is by this method granulated, but it is not rendered fmooth. In its 
rough ftate it is ufed for artillery *, but for fmall arms it muft be fmoothed, 
and this is clFeftcd by an operation as Ample as the preceding. 

For this purpole a hollow cylinder or calk is mounted upon an axis, which 
is to be turned by a wheel. This cafk is to be filled half full of the powder 
to be fmoothed, and it is to be turned fix hours. The friction occafioned 
by this morion of the parts of the powder againlb each other is fufficient to 
fmooth their furfaces. The granulation and fmoothing of the gun-powder can- 
not be performed without a part of it being reduced to a fine powder, which 
is to be leparated from the reft by a fcarce, and to be afterwards granulated, 
'J'hoie who require more particular information concerning this manufaflure, 
or other arts and trades, may confult the DitJionnaireportatifaes arts Csf des metiers. 
Hee the articles Kqii> \^n:v.ovh)'y Nitrej Detonation c/ Nitre; Sulphur; 
Coal. (</) 

DI.V. POWDER of the C H A R T R E U X. Kermes. 

DLVI. POWDER (FULMINATING). This powder 
is a mixture of three parts of nitre, two parts of the dry alkali of tartar, and 
one part of fulphur. It is called fulminating, becaufe when it is put upon a- 
gentle fire, in an iron fpoon, and flowly heated, it detonates with aftonifhihg 
violence and noife as foon as it receives the proper heat. 

1 he moll remarkable circumftances, in this experiment are, that this powder 
does not reejuire to be forcibly confined, as gun-j)Owder does, to make a great 

(<■/) Mr. Beaumc analyfeJ a pound of the The ufe of fulphur, as an ingredient in 
pun-puwder made for the French ordnance, gun-powdtr, feems to be not to encreafe 
l»y boiling it in water he extratSied 12 ounces the cxplolion immediately by its own coin- 
cf flit petre ; and by expofing the reflduum bullion, but to accelerate the comhufiion of' 
to a heatjuli iofficient for the flow combuf- the other ingredients, which it does by its. 
tion of the fulphur, he found that it con- property of being much more eafily inflam- 
laiiied two ounces of fulphur and two ounces mable than the charcoal. 'I'he charcoal not^ 
of chareo..]. only concurs with the fulphur ia fupplying. 

Soir.i perfons, mifled by an experiment the inflammable matter which caufes the. 
of Di . Hales, which Ihews that burning Aii- detonation of the nitre, but alfo confider- 
pliur does not generate elailic air^ but def- ably adds to the explofive power of the de- 
iioys the elafticity of common air, have tonating nitre, by the qusinti^ of elallic- 
imagined that the fulphur was an unneceflary vapor expelled during its combumon. Gon- 
and even hunful ingredient cA gun-powder,, cerning the whole explofwe force ■ of gun- 
Mr. Beaumc, having made experiments on powder, fee a Ne/e futjoined is the Orticle-Ds— 
that fubjc£t, found that by addition of the to.nation ^Nitrk. 
fulphur, the force of gun-powder was nearly 
tloubled. 


explofioRi, 
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exnlofion, and alfo that heat mull be applied llowly ; for the fulminatioti j» 
lels ftrong w^ien the powder is haftily heated ; and although a fingle gros (c) 
of this powder is fufficienr, when heat is llowly applied, to make a noife as con- 
siderable as that of a cannon, and to produce an explofion dangerous to by- 
llanders j yet a much larger quantity may be thrown upon lighted coals with- 
out danger, and even without explofion, becaufe the nitre does then only 
gently detonate, as it does when it is alkaliied by charcoal. 

The. explanation of thefc lingular effeiSts is deducible from the theory of 
the detonation of nitre. The explofion produced by nitre, when inflamed with 
^ny combullible matter, is fo much llronger 'as the quantity inflamed at once 
is larger, lb that it is the ftrongell pofliblc when all its parts kindle at once, 
and inftantaneoufly : but this happens in the experiment of fulminating powder. 
When it is very flowly heated, it is 6rft liquefied : a kind of liver of fulphur 
is formed by the combination of the alkali with the fulphur which enters into 
the compolltion of this powder; the phlogillon of the fulphur is almoll entirely 
difehgaged, and reduced into a vapor which penetrates the mafs on all fides, and 
is equally diftributed betwixt the parts of the nitre, which is then alfo fufed. 
Laftly, when the heat is ftrong enough to kindle any part of the powder when 
brought to this ftate, all the others kindle alfo ; both becaufe, by having been 
flowly heated, they have nearly the lame degree of hear, and alfo becaule they 
are all difpofed in the moll advantageous manner to inflammation. They there- 
fore all kindle at the fame time ; and this inftantaneous explofion ftrike.s the 
furrounding air with fuch violence and rapidity, that this fluid has not time 
to give way to the fudden percufllon, and confequcntly refills as much the 
fuliflination of this powder, as the chamber of a gun refills the fulmination 
cf gun-powder. Hence fulminating powder does not require to be clofely 
confined, as gun-powder doeS| to msike a much more confiderable nolle. 

This circumftance alfo is peculiar to fuln.inating powder, that fome inftants 
before its explofiojgi, a light blue flame appears upon its furface; which is 
nothing elfe than the phlogiftic vapors beginning to kindle. No more fire or 
flame is perceptible during its fulmination : this proceeds from the quicknefs 
of the explofion, and the violence of the commotion of the air, by which the flame 
is extinguilhed and fulFocated as foon as it is formed, and before it can be 
perceived. Hence alfo fulminating powder does not generally kindle the 
combullible bodies in contact with it, becaufe the time of its inflammation is too 
Ihort. 

This powder diflirs in thefe two laft phenomena from gun-powder, but they 
are common to it with fulminating gold. If we were certain that nitrous fulphur 
can fubfill ready formed uninflamed, thefe effedls would induce us to believe 
that it fubfifts already combined in fulminating powder and in fulminating 
gold, Icme time before their explofion, as Mr. Beaume thinks. We cannot 
be certain of this, unlefs we cquld obtain nitrous fulphur fingle and uninflamed, 
as -we can vitriolic fulphur and phofphorus. See Acid (Nitrou's), Nitrb, 
DET0NATi0K ,<2f Nitrb, Liv£r 0f Svlphur, Golo (Fulminating), Powder 
(GFn), and Sui.|>HVR. 



(0 A gros is 72 grains. 
Dddd 2 


DLVIL 



P R E 


57 ^ 

DLVir. PRECIPITATION, W P R E C I P I T A T E 5. 
Precipitation is one of the moft general and important operations of chemiftry^. 
The term precipitatioHy in its moft extenlive fenfe, is applicable to all chemical 
decompolitions made by an intermediate fubftance, that is, to all operations' 
in which two bodies are difunited, by employing ,a third body which has the 
property of uniting with one of the^ and thereby of feparacing the other. 
Hence we fee that every precipitation is cSe&cd by means of the affinity of a' 
precipitant, much ftronger than that of the precipitate with the fubftance from 
which it is feparated. This is the third cafe of affinity *, when three fubilances 
aft upon each other. See Am nit v. 

This furprizing property that certain fubftances poflefs of feparating others ftrift.- 
ly united, is the true efficient caufe of many chemical decompofitions whicli could 
never have been performed by other means. Thus, for inftance, we 'fhould' 
never have known the acid of fea fait, fedative fait, and many other very im- 
portant fubftances in chemiftry, without the affiftance, of K>me acids more 
powerful than thefe, and capable of feparating them from the bales to which they, 
are united. 

Although all thefe decompofitions elTentially belong to precipitation, yet 
ufe has confined this term to thofc operations only in which the lubftance be- 
comes palpable when it is feparated, and confequently falls by its gravity to 
the lower part of the veffel in which the operation is made. From this fall 6f 
the feparated fubftance the operation has been called precipitation ; and the 
fubftance feparated, and collefted at the bottom of the veiTcl, has been called 
precMtate. 

We lhall not fay any thing here concerning the caufe of precipitation, be- 
caufe our knowledge is not yet fufficiently extenfive to enable us to affirm any 
thing upon the fuQcft. An hypothefis relating to it may be found under the 
article Gravitt. In this article we lhall only mention the principal phe- 
nomena of precipitations, and the m6ft elTential properties ot Yeveral pre- 
cipitates. 

Precipitation is never occafioned but in fluid matters v and as boffies may be 
rendered fluid either by fire or by water, two kinds of precipitations may be 
diftinguilhed, one by the humid way, and the other by the dry way. In the 
firft clafs ought to be ranged all decomjpofitions of falts with earthy or metallic 
bafcs, which falts muft be diflblved in water when their bafes are to be 
feparated from their acids by proper fubft^ces. The feconct 

clifs includes the feparations of metals and Iblid and fufible mat- 

ters- from each other, which are effefted by'' Wion and mixtofC With the 
fep^rating fubftances. Thefe two kinds of precipitaiioh do not clTenrially 
differ : but many real differences diftingiiilh the feparated fubftahees, or all 
thofc to which the generaLnamc of precipitate is 'given. This name has been 
given very improperly to fcveral preparations which are lidt prcctoitatifs. Such 
are the red precipitattf precipitate per fe., aWd fomC others. Anti amOngft the- 
preparatbns wmeh may properly be called by this name, bcc^ufe they are. 
fubftances feparated from other fubftances Iw intenlfediate bodtes, many 
do dfentially differ fixun Others, and ought thereffire to be diftinguilhed by 
different names. 


When 
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“^ViheR a botly it' decompo&d by means of an intermediate fubftance, and. 
'» precipitate is. tbrmed by this decompofition, this precipitation can be cfFetted 
only by the intermediate fubftance uniting with one of the component 
tnaccePS''of that body } and confequentiy a new compound is always formed in 
fhefe operations. Sometimes the feparated matter, being no longer foluble, 
becomes lenfible.. and falls as a precipitate, while die new compound remains 
diflblvcd. *In other inftances, the feparated fubftance remains diflblved, while 
the new combination, not being foluble, is precipitated. This depends on rlie 
nature of the ftibftances which adt one upon another in thefe operations } but 
we may eafily perceive that the precipitates of the former kind are fimple, and- 
thole of the latter are compound. 

Some modern chemills conlider thefe fimple precipitates only as true prccipi*- 
tates, or which ought to-be fo called. Nevcrthclcfs, we muft acknowledge that- 
precipitates of the feepnd kind have all the reouifites to entitle them to the name 
of precipitate i and no inconvenience attends tne giving to them that name, pro- 
vided they are diftingaiftied.from the former kind by the denomination of com~- 
pound prtcipitates. 

Earths and metals,, when, feparated from acids by. means of alkalis or other 
metals, are fimple precipitates, and when feparated from acids by other 
acids, are compound precipitates. For inftance, calcareous earth united 
with nitrous and marine acids may be feparated from thefe by tlie vitriolic 
acid : and if this feparation is effected by pouring vitriolic acid into a. fohuion of 
nitre or of marine fait with calcareous bafis, the liquors which were before clear 
will by this addition of vitriolic acid be rendered turbid and milky., and a fedi- 
ment or white precipitate Will fooh be fonued at the bottom of the liquor. 
This precipitate is nothing die than the calcareous earth which was united with 
tlic nitrous or marine acids, and which being feparated from thefe acids by the 
Vitriolic acid, unites With this latter and forms a new compound, a felenitcf, 
the greateft part of which, not being capable of remaining diffolved in the liquor, 
is precipitated. See Selenites. 

In the fame manner, when vitriolic acid or any fait containing it is miited 
with a Iblution of filver, of lead, or of mercury- by the nitrous acid, a preci- 
pitate is foon formed, which is a combination of the metal with tlie vitriolic acid . 

Vitriols. 

The fame thing may be faid of the corneous metals, which are combinations 
of thefe metals with marine acid, by which they have been feparated from 
nitrous acid. Luna Cornea, Plumbum Corneum. 

All the precipitates above-mentioned are really new combinations of. the pre-- 
cipitated fubftance with the precipitating acid ■, and which only feparate from 
the liquor, and appear as precipitates, bccaufe they are are not- very, foluble, 
and the liquor contains to6 little water to keep them fulpended. This may- 
be proved oy adtfing a fufticient quantity of water, by which this kind of pre 
eipitates will be entirely dilTdlyed. Nevcrthclcfs this circumftance does not 
weveht their being precipitates, when they are actually made by precipitation. 
For apidngft the precipitates confidcred as fimple, and- to which many che- 
mifts would , confine the name of precipitate, perhaps there is not one really 
fimple. Modern, chemills have obferved, that all precipitates in general .-draw, 
along with them- R. greater, Or Icfs quantity of fome other ftibftances during 

ti'.e 
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the precipitation. They cither retain a part of the fubftance with which they 
were united before precipitation, or a part of the precjpitant, and' frequently 
■even a certain quantity of each of theic matters. This depends on the nature 
of the bodies which aft upon one another, on their proportions, and on con- 
comitant circumftances. If any precipitates can be confidered as . pure and 
limple, certainly a metal precipitated from an add by another metal may, as, 
for inftance, filver and mercury leparated from the nitrous acid by copper, 
or copper feparated from acids by iron ; becaule the precipitated metal relumes 
its natural color, luflre, and metallic properties. Ncverthelefs, when we fub- 
jcdl thefe metallic precipitates to accurate trials, we difeover that they are al- 
layed with a fmall quantity of the precipitating metal. In general, precipitates 
and the different circumftances of precipitation have been hitherto but fuper- 
fjcially examined. It is a fubjeft no Ids important than new, which deferves 
attention, and is replete with many difcoveiies. 

jf^fter thefe explanations which we thought neceflary concerning precipita- 
tion and precipitates in general, we proceed to treat of the principal chemical 
preparations called precipitates ; becaule thefe which are not called precipitates, 
.although they really be fo, are treated of under other articles. 

MERCURIAL PRECIPITATES. 

DLVIll. PRECIPITATE (W H I T E). This is mercury fe- 
parated from nitrous acid by marine acid, with which it then unices. 'White pre- 
cipitate is made by pouring a folution of common fait in diftilled water into a 
lolution of mercury in nitrous acid, till no more precipitate falls. When the 
fedimenc is collefted at bottom, the fupernatant liquor is to be decanted, and 
the precipitate is to be walhed leveral times with diftilled water, and then dried. 

This precipitate of mcrcuiy is one of thofe called compound. It is a com- 
bination of mercury with the acid of common fait i for in th,i.s operation, as well 
as in the precipitation of the corneous metals, the metallic matter is only fe- 
paraied from the nitrous acid by means of the combination it forms with the 
marine acid. In this precipitation, then, the phenomena are fimilar to thofe 
whicii happen in the formation of luna cornea and plumbum corneum. 
I. Wliite precipitate may be made by pure marine acid. 2. When it is 
made by common fait, or other felt containing marine acid, two decom- 
politions h.appen, and two new combinations are formed. The nitrous acid 
which was originady united with the mercury combines with the fubftance 
<(that was united with the marine acid, and forms a nCW nitrous felt, which remains 
diffolvc: J in the liquor. When common felt is employed, cubic nitre is formed. 
If man'nc felt with an earthy bafts is ufed, the liquor after the precipitation, 
contains a nitre with earthy bafts. Upon this fubjeft fee the article Affinity. 
3. All the mercury, although entirely feparated from nitrous add 'and united 
with marine acid, is not prtfeipitated in the prefeitt occafipn, becaufe it is re- 
duced to a feline compound effentially foluble in water; and confequently the 
liquor contains as much of it as it can diftblvc, and another part of it is dif- 
folved by the water employed to walh it. Similar events happen allb in the 
predpiiation of filver and of lead by marine acid. Accordingiy» if an alkali 
be added to clear the liquor decanted from thefe precipitates, or even to the 
water employed to wafh them, another precipiute will be formed ; but this 
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latter is of a different nature, and is fimple in compariron of the former, fincc it 
does not contain any acid combined dirc£);ly with the metallic fubllanccs, or, 
at lead, much lefs of the acid. 

l.emeri gives another procefs for making a white precipitate, which confids 
in diflblving four ounces of fal ammoniac in a pound of watery to which is 
to be added an equal quantity of corrofiye fublimate j all which could not be 
entirely diffolvcd alone' in that quantity of water, but may by means of tlie 
fal ampioniac. Sublimate fCoRROS ive), and Tincture cf Mi.rcurv. 
Into this folution liquid fixed alkali is to be added, till no more is precipitated. 
The precipitate is very white, and it has bfeen accordingly called white preci- 
pitate by Icveral chemifts *, but it ought not to be confounded with the uliiic 
precipitate formed by adding marine acid or common fait to a foluiion of 
mercury in nitrous acid ■, for they are evidently very different. 

We may remark, that the color of this precipitate of Lenieri is influenced 
by the fal ammoniac; for although this precipitate be very white, the pteri- 
pitatc formed by adding fixed alkali to a folution of corrofivc fublimate in water 
is bi ick-colored. The whitencls of the former precipitate then proceeds from 
the great quantity of marine acid, and- even of the volatile alkali ol the lal 
ammoniac, w'hich affeft this precipitation. This proves, that precipirate.s reputed 
fimple are not fo; and. that they draw along with them part of the fubfiances 
to which they were united, and of the precipitating fubflances. Great dif- 
ferences may be obferved in this refpeifl: amongft precipitates in general, 
according to the quantity and proportions of fubftances which concur to the 
precipitation. * 

DLIX. PRECIPITATE (YELLO W). As chemifis 
have given many different forms to mercury, to adapt it to medicinal u.^'S and 
to chemical procefies ; fo they have made various precipitates of it, and Jiave 
given the name of precipitate to other mercurial preparations which in faft arc 
not precipitates .ihefe are chiefly denominated from their colors, without 
adding any epithet to fhew that they are mercurial. Thus while precipitntt, 
yellow precipitate., red predpitete, &c. are preparations of mercury. Yellow 
precipitate is mercury diflblved by vitriolic acid, from which it is afterwards 
feparated by addition of water alone ; it is then in form of a yellow powder : 
but as this precipitate is better known by the name of Turbjth Mineral, 
we fliall treat of it under that article. 

DLX. P R E C I P I T A T E S (B L A C K R O S E- 
COLOREDj. Lemeri, who mentions many precipitates of mercury, 
of different colors, fays, that if a folution of mercury in fpirit of nitre be 
precipitated by urine,, inflead of a folution of common fait, a rofe-colored 
precipitate of mercury will. be formed; and that if afterwards fome fixed or’ 
volatile alkali be added to the liquor from which the rofe-colored precipitate lias- 
been formed, another precipitate which is black will be obtained. 

Much common fait being contained in urine occcafions the rofe colored 
precipitate, which is elTentially the fame as the white precipitate obtained by- 
pure fca*falt or marine acid. The rednefs of its color probably proceeds from 
tome reddifh earthy or faUne«ear.thy matter, contained in urine,, which it drav/s 
along with. it.. 


The- 
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I'hc blacknefs of the predpttate obtained afterwards by adding alkali pro- 
ceeds from the oily- and' pliloglftic parts of the urine, which are added fuper- 
abundintly to the mercury, and which always blacken white metsds, as filver, 
lead, bifinuth, thefe metals being >fufceptible of |eceiving inflammable matter 
fuperabundantly, when they are- expofed to vapors of fulphur, of liver of ful- 
phur, or when they are precipitated by this latter fubftance. See Li-van. of 
Sui-PHUR. 

DLXL PRECIPITATE PERSE. This preparation of 
mercury is very improperly called a precipitate ; bccaufe it is not leparated from 
one fubftance by means of another iubftance, as all true precipitates are, but ia 
only mercury reduced to a red powder by a kind of calcination. 

To make this preparation, three or four ounces of mercury. are put into a. 
fiat*bottomed glafs matrafs, the neck of which is very long, and the opening 
of a capillary fize. This matrafs, the belly of which ought not to vbe entirely 
full of mercury, is to be placed in a fand-bath, and heated till the bot- 
tom of the veflel containing the fand be red-hot. This heat is to be con- 
tinued during two or three months The mercury gradually loles its luttre, 
and part of it is converted into a red povvder, which does not mix with the 
remaining fluid mercury, but floats upon the furface of the mercury, or ad- 
heres to the Tides of the veflel. The operation may be fliortened by uling a 
greater number of matrafles, all which may be- placed in the fame bath. 
When enough of this red powder is -obtained, it is to be colle<5led and lepa- 
rated from the remaining fluid mercury. '1 his is called puciptate ;per fe, or iy 
itfelfj or red precipitated mercury without addition. 

This preparation of mercury we have -received from the alchemifts, who 
fpared no pains nor labor to change mercury and to fix it. They received 
great hopes from the change of color, the want of fluidity, and the dimi- 
nution of volatility which the mercury fuffers by this operation. Although, 
the meicury is much dilguiled by thefe changes, yet it is not eflentially alter- 
ed, bccaufe it may be reduced to fluid mercury by heat without addition. 
We cannot precifely explain the phenomena or this operation. Different 
opinions are formed concerning them. Mr. Baron conje^ures, that they are 
caufed by the union which mercury contracts by means .of its being much 
divided vrith the faline particles contained in air. We dee indeed from tur- 
birh mineral and red precipitare, that mercury is dilpoled to take the form 
and cjualities of the precipitate per fe, by an -union with .a I'mall quantity 
of.fahne fuliftance. Mr. Beaumc thinks, on the contrary, that the mer- 
cury .is truly calcined, that it lofes part of its phk^ifton } and .that, when it 
is expofed ^to heat, it ia again red-uced to its metallic ftate the addition of 
the inflammable principle which pafles through the containing veflels, and 
again combines with it. This opinion is not imprdbable ; but more experi- 
ments and .refearches are wanting to decide concerning it. 1 fhould be, never- 
thelefs, fufiiciently difpofed to believe, that apartdf the inflammable principle 
contained in fluid raercuty is .fupeiabuhdant to it, (lightly adherent, and may 
be eafily loft and recovered. 

DLXII. PRECIPITATE (RED;. If a folution of mer- 
-cury in nitrous acid be reduced to drynefs by evaporation, and the niercorial 
mitre thence formed be put into an open matrms fet m a faiid-bath, with a fire 

gradually 
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n&lf fhim-tfae^acircwy, 

ai^ . d' ■'vaa^,'- fivaporates, ete lafinieiner> 

«hen -orange, > ami 

''^4* • -- ' •' ,■■!' "f*' ' ' t'A'’ •‘'c'i^ ." ' ■ ' 

This «d matter, When f^pirW^d muft ^ broken 

%at JpurjjOife^ vin a 0la& micWt#r; » •die md as 

it is ioi^roperly ealied v '^ being a prec%Uaite,( femt a mercurial nitre 
irom .'^i^oh «he j;reatc|t pact of the acid is .socpel^ : Jby the fire, without 
the appiicarion oz|any 'infietme4i^ fMb^anoe. The md te}o« JOf preparation 

is caufed by the j^ajt <Hvi|5oh^f the mokouihfs j !fer, d|w»- tbe^eitartiplc of the 
precipitate per ie, taim of true meecairi^ipi^iphaiies,: which aifeare red, 

aw learn that 'this is the eoloir alTuinei by. nwrcihy ayh^ « when 

iiS.pa^ are erinch divided, and when it: has^ squanuty 

of phiogiftoti*' ' ■• " ' V , . ' 

Nutwldiftani^ng the <t»lcinawon which nMncurlal Bitw/^^^ “this opera- 

rion, idl its nitrous' acid ianot expel^i^ The haercue|r:iktii retains a quantity of 
acki equd to the ninth :ps|« of .its wei^t, -a® h4r.::EeniieFi ciTerves.^ IThis ptep^ 
ration 3s therefore corrbfive, atid'Oidy sifed caterr^y. SavefaJ authors propofe 
to render k milder by burning fphh pTwinc. two or three tio^^ It is 

then called and 'has been given by'Tome jphyficians inter- 

nally, If it be indeed tendered ittilder-by this ihflammiatiorii. of ilpirit of wine, 
the 'cfFt6l muH be .prpdoeed by, ^ jpaetiai redudion of the mercury, occafioned 
by fome phlogilioh which it receives ’from the fpirit of winej but the internal 
ufe of this^edpit^c « aboli&edi' heciyfe the effeifes of other preparations arc 
more unifoiim\aiid .eerdtht* ^ '■ 

Red precipitate % Idi yolihUe th^n crude ^mercury. .Neverthelefs, by 
a ilrong fire in icloie ve^ht it ^tnay be foblinped entirely, and the^fublimate has 
the-: lame col<:» and other ;qu{d]ms as the .precipitate. As nitrous acid is a very 
powerful agent tb 'depttve bodies tn general, and particularly metallic fub- 
ftaocBs* Wf part, of their<|jld»5^i^^!Va^ all the ap- 
pearance of w thetioory imrdy of its -m principle i 1 have 

emhMnrorcd to Oaldn«^h^;f^ |eai^g it c»pofe<iia long-^ hre. and 

by diflblving it i^ny_ th^es ^^TIem^pi*to^»^m?id^ #or;t^^ ptirpofe I digefted 
dyringfour. daysjToine.i^^preciiiiiitate with.,^ which I then dillblved 

in . mq:^. nitroua l*;fitH:ed it to the ftaee of wi precipitate, 

ahd,.'^h^“Cahaned .h«ii^ainii^iip^fhBp^ Ei^t <«mcs 1 e^atod tbefe cal- 
cintk&lW' and ro|o«oW.f,^!^e,iiWh*b:-X''|a«tohied to be 

jhft -thefihhe.asi|t),'W»^,^sj^5|^?i|tfi;'&^di4'.Wod-cfliIdnaiioO,^^ 
i»eaid.‘.^i^WjSii“;.thb; 'that' if ih«.-mtrob» ’SKid. does 

ditpiisWi;t|W':nk:!fe oftfiMjPwi'Pn Wuahtky -of .this'iprmctpleJs 

veiy 7 ifeau:^%h’io<tlt^,;S&|^M|^^ that whtch.as butiktk. ^idherent 

nitrous., aeid tsdics as much^phlc^^n 
any Mteaipia,.-,to 
ithht^or probably '''%:hny 

' odor of red 

,ceih.bbatiitiig,«isd-/difiilluig the 
of’hitreli-tad'hOafiirins^ that this effeft 
, E.eba’, is 
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is not produce# operations. This experiment is fimilar to that I have 

mentioned, but.i» left&pable of changing the mercurp, becaufe k i« not CaJ- 
cined after each 4iftilM!k>n. I Jiavc alio rematked, that red precipitate is cafiJy 
foluble, and produce! heat, but no eftervefcence, with new nitrous acid. Lexrtqti 
obferved the lame phenomenon with vitriolic acid. » ! 

DLXni. P RE Cl P I T A T E (G R E E N) i P R E C I P I-i 
TATE (BLACK), er V I O L E T - C O L O R E D M E R- 
C U R Y. Some authors, p.-irticularly Lcmeri, give procelfts for other pre- 
parations of mercury, which have been employed as remedies, and which are 
improperly called precipitates. Such i$ green precipitate, which is a 'nnxtuie 
of four parts of mercury and one part of copper, diliblved fcparatcly in the 
nitrous acid, and treated asr in the procefs for making red precipitate ^ after- 
wards, partly diflblved a lecond time by being dlgeftcd with vinegar; atjd, 
lallly, reduced by evaporation to a dry confmcnce. Such al(b is the prejra- 
ration called by Lemeri violet mereurpy or black mercurial pauaceoy or black pre- 
cipitatcy which is an artifiaial cinnabar overcharged with fulphur, mixed with 
fal ammoniac, and prepared by a very long and laborious procefs : but as ihefe 
preparations havi been made only for the life of medicine, and have falle/i into 
difrepute, we lhall not fay any more of them, excepting that they are lingular 
mixtures, accompanied With matiy unforelecn appearances, which could not be 
explained without further examin.uiQn and particular diflertations. bee the 
artule Mercury for the medicinal virtues of all the mercurial prepataiions 
called prciipitates. 

JjLXIV. PRECIPITATE c/GOLD T I N, cr PU R PL K 
POWDER of CASSIUS. Tins piecipiute of gold may be made by 
feveral methods : but which of thefe is the oeft, has Him yet been decided. 
The caule of this uncertainty is, that the preparation r^^uires delicate ma- 
nagement, and is uncertain in its rcfult, the beauty of the color lecmiflig to 
iHprnd on fome finall tircumllanccs not yet dilcovea-dj *for we find that the 
• ' lOr of the powder obtained frequently varies, notwithflanding the proccfll's 
Item to have been the fame. I have tried feVeral methods. 1 he following is 
wlidf lias beft fuccceded with me, awl is nearly the lame as that delcribed by 
Mr Gtlkrt in liis Metallurgic Chciniftry. 

Make an aqua regia with two pans of Ipirit of nijrre and one part of fpjrit of 
lalt 1 dilute this acid with an equal quantity of diibUed water j add to it a 
Jmail piece T Malacca tin, Rnd ki it be diflblved witl^out heat. If the weather 
he cold, the time employed in this Iblution will be lohg ; but this is rather an 
filvantj.e than an injury. When this piece of tank entirely diflWVcd, add 
anod . and let it be diflblved in the fame manner ^ continue t« add more 
pif ' t of tin, one at a time, till the iiqbor has acquired a yeUuw tolor, and 
i,l oft crafei to aft upon the tin i then decant the Bquoa from /the remaining 
j lire of met, il. * . ^ > *' 

Alio diffolve gold of a 4 karats i ft an aqua regia coftipafed of three parts of 
fp.iit cf mtie, and one part of fpkk of fait. 1 Ids fbjlutitin «nay be accelerated 
by (he litat of a fand'bath, ' ^ ' •< *' / 

Dilute the foluiion of tin in a hundred times its quantity of diflilleici water. 
I'ry your folutions in the following Vtianner : Take a imlU quantity of the 
(diluted fohuion of tin.-, divkie jc into two parts i to oneof wliieb ad# A known 

’ • quantity 





ybich of the ^ors of^i^p, two'^liliiobs' j^' keep to that dej^-^ of 
dilution for the reft of "tliB i^lutioO of tin r to the -Iblption of tin thus diluted add 
foch a quantity of ^hc folution of gold, that he in the mixture two 

part^ of the former metalta-rOne of the tetter :: ftif tyell tlic mixture (which 
ought to be made in -a Wg^ g^fst Hreffel) with The^whole will ac- 

quire *thc. color of red udne* 'tihd a jixlimeht will gradually be, depofited of the 
fame coldi, while tbO, liqimr will become *cl<^f. Then pour into this clear 
liquor foroe drops of the '^>ljition of tin, '>and obletve w any more gold is 
precipitated; whentbc liqudr te very clear, decant it gently from the fediment, 
which is to be wcU- Walhed with pure diftijl|d water. Tliis is precipitate of 
gold,, of the purple powder difeovered by CafTiu'e. It Is a .valuable prepara- 
tion, becaufe iit'is the only one 'topwn capable (rf giving a fM purp^ crimfon 
color to glaft, enabfel, and porcelain. When it' is tp be ufedi it hiuft be well 
mixed, 'and ground with a ftjfib|e gkft, as Venice glafs v and this miKCore is to 
be expofed to the degree of hi^t necefliuy for mcltthg the glafs- If a Colored 
glafs or artificial ruby be foquinad to be made, fo large , a quantity of glafs is to 
be added to the mixture that the gold; lhall not dettroy its tranfparency : bur 
for enamel parntfog* a fO'Sdleri^uaimty glafs is fequiridt that the color may 
be intenfe. The dannot be afcertainedi becaufe the inten- 

fity of the.; cblofgiyfeti.ib^^hl -.^d'ls vefy Variable.' . .v, • ' 

We have al^ady is' fobje^ ,W W'feties j and 

it- by the Came' pwkeiS te*'’^ more and fonietitnes le& beautiful. 


that 


Sometimes we can db^n oiay>#p.recipite^ a black vfolet color i at other 
times we* c jiff obtain 'Icafoei^ color,, without being able to difeover the 
reafon of .thjsft; W knpyf, howeveti many efihntial cifcumftances 

concerning the: fucedte of 0^3.11^. '• We- ate certain, that little Of no purple 
pfocipitate wiU ibft ^hftei^ea.^e.iSff has been quickly diflblved; and with 
heat and eifotyefoender Tb^^^^ we rauft recoiled the 

Tdl'owing principteriV. 

Tiribi the gold • this experiment » for the purple 

►wder may’ i«;ireddbsdtim^ dies,, ;w that ' this ''me.tal, when 


powder 

much divtd&f and, nhiti 
a|hmdaiit qndhdty -oi 


".^cdnaiy^ 'thfe’''i^]p^i‘thdrg 4 'j 



a fuper- 

'’feddimrpii.rple- 'or 'Violet color, 
'hy.ideaas.'i'df ihfe' tin j becaufe 
than’ the foriti^ wiiil fhe . acids of aqua 
f^^a:.Wgh'the rame.dcids^'''it yet fci^es'thOfe 

if'fhehffore' precipitates. 
jflpfyittg,,:'t'h#'''ii^mng:f^^^ is':jadded vo., the 
|^;^\pufpfe;j^ ' .than ;:,un, ; 'a^av^gia, 

^£pf .cah bc(i^bb''Hii|ijptsci- 

of till fotutidn 
allied* 'Why^' '•we'empfoy‘'A'l<>iution 

^y|kb.,fd,-^ti<^:,aej(d; thatte^i^^nsdiffolyed in much 
■i'^'HelejS./i^zd dpph'ythe...'|tc«|i(';wfech;:keep tliegold 
..'tin . itfe& ■ wi^ • a 
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larg:r quantity of acid thm is necefTary to diflblve it} and alfb^ that when id 
foiution is diluted in a large quantity of water, more acid is reqairetl to keep 
the metal diiTolved: for when a great deal of water is added to a clear iblution 
of tin, the liquor will become turbid, and the tin will be precipitated. We 
cannot then be furptized that the tin, which in t^is dilute foiution is on the 
point of precipitating before the foiution of gold is tnixed wirh it, and which 
then has fgircely a iudicient quantity of acid to t.e^p it diflblved, fliould, when 
tiiat mixture it made, feize the acids of the ioUition of gold. 

Thirdly, we know tliat metals are cap.*ble of bemg diflblvcd in acids by 
means of their phlogifton. We know alio that iKids, and particuJaily the 
nitrous, take from the imperfect metals a part of tbeir phlogiflron during the 
foiution of thele metals, and that this lofsof phlogiflon fuftauud by metals is fo 
much more conGderable as the foiution is made with more a^ivity, quickoAis, 
and heat. Tin is more fubjcdl to lofe its phlogifton, than anv other metal ; 
hence it cannot continue fgfpcnded in the nitrous acid, which takes ft» much of 
its phlogtlh-n from it, that it is foon reduced to a widte calx : altliough the 
aunne at id, a large quantity of which a in the foiution of tin employed tor the 
preparation of the purple powder of Caffius, confidcrably moderates the adion 
of the nitrous acid, and prc'venrs fo complcat a dephlogiftication as is occafiuncKl 
by pure nitrous acid i neverthelefs, wiicu this lolunon is performed with too 
much adivity, the tin is too much calcined, part of it is often precipitated in 
form of a white calx, and the remaining part which is difiblved contams fo little 
phlogifton, that the acids of the foiution of gold cannot a£l properly upon it : 
hence fuch a foiution of tin is uniic for the prepafadon of the |>urple preci- 
pitate of CalGus, and it frequently ts incapai^ of forming it : hence we fee 
the reafon why the fuccefs oj the operation depends fo much on the flownefs 
with which the tin is diftblved. 

The foiution of tin mufl be diluted in much water, elfe a ftne color will not 
be produced. I'he reafun of this is, that the |in Is fo much toore capable 
of precipitating the gold, as bv the dilution of the acids wtth which it is 
united, it is more difpofed to fall down fpontaneouftj|^ Accordingly, a certain 
quantity of tin is always precipitated along with the gold, which appears in form 
of a whire calx. 

The foiution of tin in aqua regia is not tHe only fubftabce with which a purple 
powder of gold may be made. We have already feen, that a ftball piece of 
tin put in a d.iuce lolution of gold forms a purple pfecwitate Orfchal men- 
tions this and>feverai other very curious experiments on tne fame matter, in his 
little I'teacifetialled SoiJl»e f'fjte. For inftaoce^ WO there find tba( the ftnoking 
liquor of (dbavius makes alfo a purple preetditate. t kUtw ibufl4 that Ih) dil- 
iblved in marine acid hkewife makes it Tim faom <dtemilk that 

a lolution of mercury in ^irit of Mitre mixed with a fislution of gold produces 
a more beautiful prcclpicai|e''tban dn; that jhilminatllbg 'gold it^f 

when much divided*' hh.e the powder &rap^ off pie'oQf ^ ^ pbonoc’- 
flone, being mixed and melted With vitreous UlatterSi m^ a i%d glalk. 
Thefe fads prove,, that thu- etdor.is nattual tu-gold, Whenever it is vny much 
divided. 

This purple powder appears to have beew a feem and a novelty ihtlie time 
of Orfchal i as he lays that he learnt it from Cafiius himftlf. Several.>cotem» 
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pfomry tfteojiiJs ^ccomppfed mnhis opet^tion, and 

in the;,i^;4;,^^$:,wHck it: but OrfcliaU kfs 

dii{«fed tathff remarks, that the 

goi‘4 jjs mpit dec^mfibf^^t mtiti 6ti\y\U tefir* ^Ul|r^ i?«(3,wcible than when undtfr 
aftpthsrifwmj :^lii^iv,aad Goi.^: (/) 

DLXV. I*; R I H € i F E S* ■J'to to lubftanws 

obtaiatd from .cQt^lJpjuntl ^hpdiQS^r when their analTlia ibr ’^micald > 

is made. . ' '.t • ' ■ ' ■* ■ ' ■ - 

phiinfoplKOfe^^nd cliet^sifta haveite^ ago,:difcQfvered»' tjjat almoft a1) natural 
bodies ate 9f ^Ing fedbced m a great, ejr, nr le)^ hbudber of other bodies 

lefs cof»,pptMxded* liiJ>ihsr to -each other, .and ah^ the fanjc, of whatever 
nature th# hpdjf w^/rotn which : they w^rc This important obler- 

y^atio^J Im® «Tidui«<^ a belief^ that thC’ ,ihnuoJ,draiife prodb^ions of n^ure were 

onJy the reftdWi of the~ combination pf a nioie iubibinces, the 

dUfijrent pr^^pottionsiantl arrangetnen^ of, whi the diverfity trf alii 

compp.vma bod/Wts,' ‘ Thcfe iitft*bo«iBiis'»re.tainifhe name of and the 

more finn^he, ftjhfciknccs, fetnn-^ thb hfnton which thefe coh^ are 

called pi^ipUs,i f^ut ^ th&,sjrnm,ber aid nittnsi of the' principles of bodies can 
only be difeovered \&ndi o&ertained^ ' ^ nfian,y laborloos chetnietd experiments, 
and as in theie latti^ times on]y,«cheiniiti^ h^ beei i^perly cuitivared as a 
pate, ^ of natural, phdoifephfy*. aa^ent pldk»jk(pbei^ ctmldflonjy give vag^e con- 
jefiucea <»acern^ tbe nuoiiber and nat«» the priheipies of bodies. iVccord- 

.’• ■ '■ ' ' ' '' ' ' ' 

(f)' Long cyifni^ai jrfe^es'of iiCdl^^ ' trials of th*» hiad» in one of which the glafs 

aW Was u.ntiWsaiy Ringed of ahibycolqr; and- 
ufed by wanafi^fthrkra of , ■gbfa.wys, This, iothe bthei# vajrwusjCcdOrs, asydibw, red, . 
g)a6, thoaah cblotiers, ^yet when . and brown* wpea^^ed, and were unequally 

It is eypUtw ,tb the heat, and flame **f a' diffu(Bd.J but he had not difeovered tjie cir- 
lamf^' acQuuieS a, 'heapbfn.l(f«% fajfiqdances upon- which thtfe dififerenoea-. 

adiiy fiinilkr iO.ifcW of pulh Blals, linked ; ' Orlch»l, in hi* Tteatife4!:«V^ 


of that meta^.m^WhW^ '^? ft’ihiW its quantity hf VeijieegWi finely ppw- 

pears.»p,be viU'ifi.WljljatWI be- well 

a-ifr^'JConfiftiog'.of equal . 

fitryed ^^'e< .nOt-tnention - 

c^Wt*^W^^(N^?h»t«j|lh<^^5|k#^f.Vr;tb'piib|wtiho'!h^ jCafliiM to 

' * Wiih'red'fpbt*,.' which were 
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ingly, in each fchool of jjtiilofophy different ppinwns prevailed concerniiig ihcfe 
principles, ibme of tliem admitting one only, and otnets niore : fome aflilirting 
that water was the principle of all things i fome contending for* earth, ana 
others for fire. We do not intend to d&ufs all thefe t^itiidhsV Ijiit ftiafl only 
obferve, that altnoft all the aficient philofoph^rif* hhve teen miftalcen fioim a 
want of a fuffident number of chemical expe|:^ent# and obiji^mtidns. 

I’hc chemifts of the middle ages, that is to fay, about the time of il^raceJfus, 
had vci-y confuled notions concerning this matter. They admitted fivie prin- 
ciples of bodies, which they called mercury or fpiritt or waSert futphur 

or oil, faU^ and earth. By mircury they probably meant whatever is volatile, 
and which in the analyfis of bodies .is capable of aSedtihg the tafte and fmell. 
This conjedure is confirmed by the nafne fpirit^ which tney abb gave to the 
fame principle. Their pbkgm comprehends all the watery uninflammable 
produds obtained in the analyfis of bodies. By fiylpbiff they meant not only 
luiphureous matters and common fulphur, but alfo any oils, and all the inflam- 
mable mat rers obtained in thd decompofirion of bodies. All faltne niatters ob- 
tained in thele ahalyi'es were comprehemlaJ under the general name fdlt. Laftly, 
they applied the word earth to the fixal matters which remain after the, analyfis 
of bodies. _We fhall afterwards fee that fofne of thefe principles, which are 
called the principles of I’aracclfus, are firopler than others } hepce obfeurity and 
ronfufion have been introduced into the opinions formed concerning principles 
in general. 

lieccher, perceiving this inconvCniency in the principled of. JParacelfus, at- 
tempted to reduce their number, ^and to give more piticile notions of 
them. He eftablifiied only two general principles of all bodies, tiamely, water 
and earth : but as he could not explain the properties '<^ aU cdmj^hds'frorn 
thefe two principles, he admitted three kinds of carthSj ^hieft he conOdpred as 
enuaiiy finiplc and elementary. The firft He called 
according to him, is the principle ihfe .fixity^ of 
linrdnefs of bodies. He caikd'his, mfiamkaUe earth,' 

iiil’.pofes to be, the principle of inflammability' of all ladammafale bodies. Laftly, 
t'-.t third earth of Beecher is called 

ii% fi^rrhing with the two oibers metallic fojhft^nccd,,;:,a*d he atfo it as 

a principle in the compofition of otbcr^boStJissi'itKM^fdTdrly.i^^ acid, . 

liiis chcfnift 65)^0 the ns.me e^is^h to thefe 

liecaufo ‘he cnnfitferediihem £fs, Ifeing of dsli^hgc^^ 

from,.water, ,,tvhioh'he;bon(ldered as 

The ;theory,*of' Becckcrfcoocernfeg;;pt;i^^filfSil*^^'$^^^h^ bjiy 'be 
confid€»V#{#'the'fouPce pf the '■ 

but w , 

ft-nfible," , -and ’■•'all ■ 

compounds : bM»,;.:the 

carili'atld his lhfln%nal)|e "■ 

lingltf' and ''pore, v 

retjuired to demofiflrafe''j:he''^'i"ften<fe:^ni^; 'pfoj)d'rd«^ 
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which we now call or inficmm^hh. principle^ and which is nothing elfe 

than, the very fubniance pf fite when rendered a principle of bodies. 
Phlogiston. ’ 

Thccxlftcnce of the mejncttrial eardii ris ajot fadsfaiaorily demonftrated cither 
in the works of Beecher or? of Stahl, "^ire h^ n^hing but inferences and 
prefomptiVc proofs Of & cxiftcj^ce. fiibjeS Metals and Me- 

TALl.tSATtOM.'>. ' ' 'f '' 

That earth, water, and 6re enter irfto tint' cotripofition of bodies as prin- 
ciples^ may be GOnfidlMledi how:,^ demonift|raitcd by' BeCc^r and Stahl. TJic 
cxpwimentsof many i)l»doi|>I^rs and chemifts, ipiwdcolnrly Boyle and Males, 
ha»te Ihewn that idr alto entei^ into the comj»9Cti9h '<^^^ bodies as a prin- 

and even in very lair^ quaijititii?s.;^^,T this founh principle 

to the three others alwve^j^SntiioKedi w tp ,.our fumnae,^ that we 

now admit as prindiplOs of all cothlihohds the' fear eleui^ts, nrci air, water, 
earth, which Ariftotle tanght' fech,' befere the knowledge ot che- 
miftiy .ii(ffe;-feiBcient'^fe eftabiife thig'‘;trpth.''^\' ■ ^ .-V.'.. 

In whafever "manner bodies are dixotnpofed, we always obtain, thefe fob- 
ftaiices. They are the utmoft limits of chemical: apalyfis. As, we cannot by 
any means decomihfe fecfe ferthpfi we'cohfidef them fiihple fubltanccs, 
(although , pin'fepa they may npt iw, fey are, therefere called primary 
princ^Ies EjLEJs4,EN^s^!i^ia, EARtH, Fire^ Water, Phlo- 


pISTONj 


When wd. decompc^. ni(^^#od^»:^^^^^ nearly reduce them to their 

elements or p'pfeary * '3 6fft . .anaJyfis, efecdally w^^^ they are 

much coffipomidedv' ob^afe fe^ thefe fubftartces more fwibple only, but 
ftUl dfeer prfe%iles*ffea fed option to which anther -analyfis^ 

is v’et^mfitec iAS thefe .feMafesesi although femppoHded of a certain number of 
princifees, do thcmfelves i^he office of piruicfeics in the compofition of bodies 
ifes fiihple. feali 'therofclves, th^ jhaye been .cs^fed p^m^iate principles. The 
feindpimfr 'feihciplfe bfe^ tit^^^ name, as they fubfift in 

feeir 'fete •afe!trfefer;hay^''6,|^^fe]?^atm^fe3fel'';My4':charaferiicd by peculiar 

of reproducing by 

thferiur»fen;a:,cfefefefe^’^wi|r(Pct^!::.l|^:ififefe were origin'ally fe- 

-paratedi. • ;fejcwi»i‘;.afevqf this kind. 

• ,'.'.'Ih:tiiei principles' of , dificrent 

4<^fefe'sfe to others 

■mor<S,feift mfefeifehpfeKfe'a^flfelfjlfeife^ fecond, and 

> tMfe^'feifeyfissy 'prlndrf^lif 'different, 

■of ar&' by\a',trv»e'':fe:fe1femh;'. principles of 

ChBfeife'-idi'fffegbdh'’ ;them ’ by 

mafe^a-!fei^f;hfe%?|fe!^a!PP^l^,|^pfe^fen;=,.''’'-Thfe\fub'ft4flces’feluch^'fe 

are'';Ci^ed pt^-ry 
Whfe!ii'feffet,,vjm‘me«U?ite|y ;'fr0fe' -tlw; 

nt xKofefe^icn.arc 
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by applying the latter aattie to the priiwiplca bbtftined hjr « f«aiher ^ctunpctlitioh 
of .thefe proximate priacipks. 

Thefe diftin^trons will be rendered more iatel^ble by an ieKMaple t ’&r the 
fubjcft of wl^ch 4et tts chufe a neutral lalt» Saturn itkre. We bavedk^n* 
ftrated th^t thls jilt is a compound c^'the acid|e41ed;4^jiib«4 
vegetable aBcali/ "combined and ^corated togeebatf ffijybr iiftft-«na|y0s~f)»!n of 
nitre we llu|I obtwn this acid and Ibis ^alkali, which are theidPote cte proximate 

S rinciples of nitre; But neither i ditnwis acid mof dl^i bre fimpie f&b- 
anccs. By a further .analyds of each, of the(e» ih# bb deeompofcd 
into water, earth, 'fire, or ififlammtd^e pritidipib. t his iactd and this allcaK 
mull then be conhdercd-as But as the jhibdances obtmmid 

from, them are unalterable, and canOot iijwt furtlier’decoinpofed, aihey ^muft be 
confidered as pr*d<n^ prim/fes-, the acid «ad thb alkali of the nkm Ore t^ 
immediately tbmpofcd of primary principles, and thejy themfelv«a are coit- 
I'equently principiate principkj, eft fecondaiy principles,i frhuipks nf tbs 
fecond ords^. In thb example the water, earths, and arc the i%moce prin- 
ciples of rlwnifrc. , -■ 


Altho* thefe fcveral denwinaiaons.smd diftindtions oftprinciples^thorc^or 4e6 
finale bejuft and'ukfulfor the'ilinftratioh Of mai^ tmpertantpomtaih-'the the^ 
ofehemiftry, this fcicncc is pot however fufficientiy advanced itostnable us to de- 
termine the number and kinds of principiate principles of different ordCre, and 
efpecially of the higher ordtsrs. We know but a few^ which, we have ilrong 
reafons to bt^ev6,be}on|g^to:the lecpnd order !■ luchi'ifor-dKample, aredaline Ibb- 
ftances, and the more fimple acids and alkalis^ bUt we are not entirely certab 
of this, becaufe we have not been able to pfbdUee nny cd^ thdbfoblbmces fiom 
the union of the primary j^ndples,, in Inch a manne,r, ^^dhat no doubt can be ad* 
mitted. CoMoiN<ATmn, ANsaevata; CleemnnossiiON. ? • 

PLXVJ, -P U, M;;l C E-S P.iQ'lbT -E.;„ ■ . 
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chemical operation, by and 

fingie are Icparated fpob 


lingle are Icparated tfotn Qi|M|pif|ren^nemi^s nnttbinlinrath'w^^ 

be mixed. , r-i.i • ''v: 

As .chn/feral-chemji^l'^^'nts.'nnd others m»W^'i^#'neinily’«Mn»w 'lift 
cohfoundbd, and eyeh, combined b^iih fuWlinceit 
require m many, accurate- expeii^cnritvth^,;ih«^.,ibMiid’':bn9ki!y':f'df^^'^ 
therefore 'apply the -proper tnktiiods .'.to 


opereti^;^c 3 >||^|i'r^^^ 
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fiances from others that are fixed, or volatile. In this cUfs may be 
ranged the redtifications of oils, of volatile Ipirits and falts, of ardent fpirits, 
and even of mineral acids ^ aadl-dic foblimattons of fulphur, of arfenic, cin- 
mabaa, of fait of amber, of flowers of benjamin, and of lal ammoniac. ‘Rec- 
tification and Sublimation. Alfo the repeated folutbns, filtrations, eva- 
porations, and cry.ftalUzations of neutral falts are only means of purifying them. 
See Crystallization, and Salt (Neutral). Several calcin.a'ions, and par- 
ticularly thole of fixed alkalis, are intended merely to purify them, by de- 
priving them of a greafy matter or fuperabundant inflammable principle. See 
Calcination, Alkali (Fixed). Many folutions and precipitations by 
the humid way, particularly in the operations of parting, and of luna cornea, 
are performed for the purification of the perfedt metals from their allay. Laftly, 
the repeated fufions of metallic fubflances, the fmelting.of ores, cupeilationa, 
and refining, are true purifications of metallic matters. Amongft all thefc ope- 
rations, but a very few are called purtjScaiiens : fuch as the purification of 
filver by nitre, of gold by antimony i of both which we fliall now trear. 

DLXVIII. PURIFICATION «/ S I L V E R by NITRE. 
The filver to be purified by nitre is to be firll granulated, and then mixed 
with a fourth part of its weight of dry- nitre, an eighth part of potalh, and .a 
little common glafs, all in powder. This mixture is to be put into a good 
crucible, two-thirds of which only muft be full. This crucible is to be covered 
witli a fmaller crucible inverted, and luted to the former, and in the bottom 
of which a fmall hole has been made. The crucibles thus difpofed are to be 
placed in a furnace, capable of drawing air fufhciently to make the fire intenfc 
enough only to melt the filver. Then charcbal is to be piic into the furnace 
to fuch a height, that only the top of the inverted crucible fliall be uncovered. 
The coal is then to be kindled, and the veflels to be made moderately red : 
a hot coal ought to be put upon the fmall hole in the bottom of the inverted 
crucible. If a fbining light be obferved round this coal, and. a flight hilling 
noife be iit the fame time heard, we may know that the operation proceeds 
well. The fire miift be fufiaibed at the fame degree, till thelc appearances 
ceafe', when it muft be encreafcd lb that, the filver be well melted, and then 
the crucibles are to be taken qoc of the furnace. The larger crucible is to be 
broken when it is cold, and the filver will be found at the bottom covered with 
a grwn alkaline fcoria,. If the metal be not fulRcicntly pure and dvnftile, the 
operation vtnuft be .^atti repeated. 

This^'. ^eration is founded on a property which nitre has of efieiftually cal- 
cining all^perfe^ metals, by burning their phlogifton } and alfo upon a pro- 
perty of iialciricd metals, by whibh they cannot be united with others in their 
metallic ftate. This being i^ablUhed, when filver allayed with copper or 
otherimpesfoft metals is to be treacf^ with nitre, this felt quickly calcifies thefe 
foetaU by demnining syith their inflammable ppinciple; and they are 
no foone?? calei)!icdi; than.clie^, rendered incapable of remaining united with 
the filver. I^hefe mecidjic cal?^ being alfo fpccifically lighter, rife abqve the 
filver, . ^hjCre they bitfo andpotafli, with bmh whiiih they 

form ajfemav/ I’he beii^- capable of refifting the aftibn of the riitre, 

is thus is ftifed, and colle&ed at the bottom of the 

crucible.”','. ' 

' Ffff 


As 
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As the purification of filver is efFeclcd by the detonation of nitre with 
the imperfkl metals, and as this detonation is a,^ays accotnpanied with 
ing and effefvcfcence, the crucibles muft not*’fee too firml^ clofed, otherWife^ 
this eflfervefcence might break them, and Ibme of the contained matter might* 
be loll : therefoffe "a Imall hole is left in the ^upper crucible, which ferves as a 
cover to the other befides, the empty fpace left in the velTels thus difpofed, 
allows the matter contained to fwell a little without lofs. 

■This fmall hole is alfo very ufeful to fhew the proper degree of fire during the 
operation, as has been laid. The light and the hiffing noile, which may be 
perceived when a coal is applied, are occafioned by part of the nitre which is 
raifed up undecompofed during the detonation. When thefe effedls are too 
eonfiderable, and that a fenfibie hiiTrng- may be heard at the fmall hole, even 
•when a hot coal is not applied to it, we may know that the detonation is 
too violent. In that calc the fire ■mull jje lefiened, otherwife touch of the 
nitre would be carried off, and together with it, Ibme part of the filvCr, which 
would be loll. And even, notwithftarding all the precautions that can be 
ufed, t!;is operation can fcarcely be performed without fome lofs of the filver. 
bmall grains of filver are alway? to be feen in the upper brucible, and about 
the fmall hole in it. This inconvenience prevents the operation from being 
employed to determine the value of filver, for which purpofe cupellation is there- 
fore ufed. 

TIic purification of filver by nitre, has ncverthelefs its peculiar advantages 
in fome circumftances. It is more quick andjexpeditious than cupellation, and 
the lofs of filver is not confiderabic, when ail the proper attentions are obfcrved. 
^:ee S \^, vtv ^, Nitre, Detonation o/ Nitb e. 

DLXIX. PURIFICATION of GOLD hy ANTIMONYt 
To purify gold from its allays by antimony, the gt^ is to be melted in a cru- 
cible large eno-ugh to contain thrice the quantity of metal. When the gold 
i.i melietb twice its weight of crude antimony powdered'is to be thrown upon 
)t •, the crucible is to be covered, and the matter left fome minutes in fufton : 
al ter which, when the mixture is well folcd, and fo hot that its furface fparkles, 
ir. is quickly to be poured into an- iron cone, previoufly heated and greafed. 
By llriking the cone againtl the ground, the .^feent of the regulus will be 
'alifiedj and when the cone is cold, it t$ to be inverted, and the matter takjg^ 
out. I’his, matter confifts of two fobflanedi V the upper one of which is com- 
pofed of the iblphur of the antimony United with the metals with which the 
gold was allayed, and the lower is riie .gtrfd qniteiS With/ a qiiami^ of the 
rcg iluS of antimony proportionable 10 thf} quantity^, pf w^^^ 

b kit Ifeparated iVo.m the gold, and whichi afo’hbssi'. umiced With the ^fo 
n.: ahtimony. This regulus of gold, rttav be 

metaB Which coVef it; 'ifnd';wiH bp'fobn 4 -ip'be:To''W(^^’'i&Xs:yelioWi;-'-tfitat'is,. 
inL'ted with To much mbteci^gulus'#«niS)^ny,;;p$;';thp;;^^ 

As a fihgle fofioh is not ^nQfaUy fumcWhl tb all 

its allay, it ought to be fufed a^(n itf dw fiimb fome 

quantity of'antiai^nf, and' cvenf a Thiifd j^’lii^ed. 

"h i.s Tuiible with lefs' *«- 

nulus of antimony wbich'ii; united' with it. ' ^ 
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This firfl: part of t|ie purification of gold by antimony founded cn a ^ lo- 
perty of I'ulphar, which it is incapable of uniting' witli gold, and i*- llro 

difpoled to unite with all otlMrr itietallic filbflancci cvreptinnf j Liiinri uud zii.i . 
and alio upon this property of fuljihur, that it has k!V aliin.rv 'sith repulus of 
antimony than with any metallic lubliancc w'ich which it t.iii unite, ! 1 mv- win n 
gold allayed with filvci', ct^per, iron, lerd. Sec. is melted id^.-tlK-r a-kU riinie 
antimony, thele latter metals unite with the lulpluir of the ..iuimuiiy, whi'e 
the regulinc parr, difengaged by them from iis nilphur, unucs ’,v!ih the '' mI 
The kparation of metals from gold is then i really occdfioned by the fuipluir nt 
the antimony. This purification of gold is confeijuently a kind of dry p.vft7/y, 
but it fucceeds better than the dry parting by fulphur alone. Tjie u. don of 
this difference is, that fulphur being very volatile and inflammable, i< in gieit 
mcafure diflipEted and confiimcd, when it is cmjiioyed alone, before it can 
feize the metals allayed with the gold} whereas when it is already united wiili 
a metallic fubftanqe, as it is in \hc antimony with the reguline jv.it, wliu'i 
prevents it from being quickly confumed and diflipated. it iii.iy be niucu 
, more eafily applied to the metallic I’ubftances allayed with gold. Noiwitli- 
fVanding this advantage, as a quantity of rcgulus of rniimony k. always unitul 
with the gold, proportionable to the quantity of metalh'. liihUanre, icpara'c.l 
by means of the fulphur of the antimony j and as the feparauon of tliis reguku 
i'roin the gold requires much time, as we flia'l loon li*Ci therefore, when %v<* 
would purify gold that is-*nuch allayed, luppofe under iC karats, we owph: 
to add along with the antimony^ fome pure fulphur, that we may have a hi: 
quantity of regulus to feparate afterwards from the gold. 

When thefe firft fofions have been well made, the gold obtained is alha^ed 
with only regulus of antimof;y. But as this femi-metal is vciv vclatilc and very 
combuftible, it may be feparftted from the gold by a fufHcieiu'y long eApoiutc 
to the aftion of fire. For thi.s purpofe, the regulus of gold o', named l-y ihc 
forn.cr operation is' to be put into a Urge eriunb’.e, and htated iuiricieirly to 
keep it in gootl frifion. "WUh this heat, the antimony w U hr diiTipao-d n 
fmoke. If the heat be too ftrong, fome of the gold wtl( Iv . airu .1 < If with thr 
antimony. Ihe operation therefore muft be performed llovJy ; .vvi it contua' s 
a long time, when much of the regulus of antimony is uiuttil w.ih the gdd ■, 
<biir it may be abridged by blowing on. the furface of the metall c niAfs, becauk* 
the application of liefh air accelerares the evaporation of all bodies, and pu- 
ticularly tliac of the regulus of antimony. When a part of the u,;ii1h.. 
is diflJpBted, more heat is required to keep the metal fufed, an l thenfore 
the fire muft be encreafed towards the encl of the operation : Iiefides, winM 
only a fmall quantiry of regulus of antimony r.'ipains, it is fo covered by uic 
gold, and pmtcfled iVooi twi afliOh of the fire and air, that a llronger Ik .it is 
ntciffliify to evaporate it The fmoke ceales entiiely t»)wards ihe end of 
the operatkin, although regulus ftill remains united with the gold. '1 h .■ 
purification Is cpmpleated rbV ineans of a little nitre thrown into the cnici- 
Dle, which clFeiftuaUy calclmj*' the mmaining legulus of anrimon^ Sjiuc- 
times fifoar tTittfe Ae gold is found to be depilved of much of 

its ufu4l du^'IUty, which however is eafily reftored to it by fufing it with mtre 
and borax. * 
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The ancient chemifts tailed antimony the hatmm regiSy or the balnctm fslisy 
and the lupus meinUorumy from this property which k pofleflcs, of purifying 
gold. The fulpitur of this mineral does* indeed* feize almoft all the metals 
with which gold can be allayed } but tliefe metals are not deftroyed, but only 
reduced to a fort of mineral ftate by the f«ij>hur, forming the Itoria, from 
winch they may be obtained. Therefore, when the gold comained much 
allay of filvcr, the fcoria is very valuable, hnce it contains all the filvcr which 
was united with the gold. This fcoria ought to be prelcrved and treated like 
an ore of filver, and thus the metal extrailcd from it. bts Essavs, and Smtlt- 
iNCo/ORKS, Antimony, Goto, Sulphur. 

i)LXX. PUTREFACTION. Putrefaction is an intcftinc mo- 
tion or fermentation excited in the pro.'cimate principles of vegetables and animaK. 
by which a decompofition and total change of the nature of thefe princi. 
pics are produced, and an alkaline quality is given to the faline principles of the 
compound bodies which fuffer it. 

As purrefaClion is a true fermentation, and even is die termina'ion and ul- 
timate degree of all fermentations, therefore all vegetable and animal matters 
whu h arc fermentable, arc alfo capable of putrefaftton. Some matters are fuf- 
ccptible of putrefaction only , and not of the two previous degrees of fermen- 
tation, namely, the Ipirituous and the acid fermentations. Thefe matters 
have either already fuflered the two previous degrees of fermentation, or their 
principles are difpofed by nature in the fame manner as if they had already 
fuflered thefe fermentations : moft fubftances perfectly aninulifed arc of this 
kind. 

When fermentable matters of this kind contain a fufficient quantity of water, 
when tlicy are expofed to a fuitable degree of heat, and have all th$f sequifite 
conditions for fermentation in general, they never fail to fuffer putrefaCtios. 
The phenomena accompanying this laft* degree of fermentation are nearly the 
fame as thofe of the two former degrees, excepting that they are Icfs fenfible, 
at lead when the putrefaClion proceeds (lowly. But this fubjeCl has not been 
fufBciently attended to. Mr. Beaumc a0irms, that putrefaction is not ac- 
companied with any fenfible heat. When indeed the putrefaction proceeds 
(lowly, and the quantity of pvwrefying matter is but fmall, the heat, if any, 
is very little j but the mod fudden and^ remarkable changes produced upon a 
ixidy by puirefaClion, are upon its color, fmeil, and cade. Flefh beginning 
to putrefy 1» well known to exhale very (bon a penetrating fetid fmeil, its color 
to become livid and black, and its tafie naufeoul. Traniparent liquors, as 
uritte and broth, during putrefaction, become alfo turbid. As the putrcfaco 
tt. 1 advances, the fmeil becomes more and more fetid, but it alfp acquires 

cat pungency. 'I his pungent fmeil o£ putrefying matters is very fenfible in 
houfes of office, when the weather is changing, particularly befere a frofl. 
This pungency is fometiifies (b confiderable that it excites coughing, and draws 
tears from the eyes. It is caufed by a large* quantity of volatife alkali,, which is 
difengaged when thefe fubftsnces are completely putnfied. 

Solid bodies, while they are putrefying, rwell, become Ibfe, Icfe the oohefioa • 
jof their parts, and arc laftly ttduced to a very difgufiful Itqpor. 
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Prom matters completely putrefied may be obtained by did illation volatile 
alkali, fume liquid and fome folid i pungent, fetid oil, which at fitll is thin, 
and atcerwards becomes more thick i and a refiduum of coal not eafily redu« 
cible to afhes. Mod; chemifts affirm that no fixed alkali is obtained from 
matters winch have undergode a compleat putrefaflion j but Mr. Beaume 
alTures us that thefc matter.<t contain fixed alkali ready formed, which may be 
obtained without fire. 1 his matter requires a more particular examination t 
perhaps feveral llages of putrefaction are attended with confiderable differences 
in this rclpcft. 

From the hifiory of putrefaflion we may fee that this laft degree of fermen- 
tation alters emirely the nature offubftances which fufler it, whatever the quali- 
ties of their proximate principles may be. By putrefaCbon they lofe their diflinc- 
tive properties, as they are all converted into volatile alkali, fetid oil, and earth : 
their organization is deftroyed, their vcficls, fibres, cells, the very texture 
of the moft folid pam, arc changed, disjoined, and entirely refolved. All thefc 
changes are fpontatieoufly produced upon organized bodies as fuon as their 
vital modon ceafcs. As loon as vegetables and animals die, nature completes 
their deftruftion, decompofes machines now ufelefs, reduces their materials to 
a fimilar and common ftate ( elaborates them again, fo as to fit them to pais 
into the organization of other beings, which alfo tnuft afterwards undcr^ 
the feme changes. Thus by an uninterrupted courfe of operations,, nature in- 
ceffantly renews the life of beings, wiuch, notwithftanding the old age and deaths 
of individuals, is fuftained in perpetual vigor and youth, as has been obferved 
by one of our moft eloquent modern philolophers. 

We have already remarked that the natute and- phenomena of putrefadion 
have been but too little examined hitherto, lhall add here, that whatever 
attention may be given to this fubjeit, we lhall perhaps be never able to know 
more than the beginnings of this operation, and even a fmall part only of thefc. 
In fail, putrefd^liotT feems to be a very extenfive operation, and its laft ftage 
feems in fome meafure out of our reach. We confider that a matter is entire- 
ly putrefied, when nothing remains but earth, or the fixed parts of it. But 
.tliefe coarfc materials are the leaft part of thofe which compofc ^anifed bodies, 
'fhe exiftence even of thefc refiduutns deprived of all other principles, the vo- 
latility of the faline and oily principles which afe continually eji^aiing and 
diffipatiflg during putrefaflion, (hew that nature is inccflantly, during this ope- 
ration* attenuating, fubtUizing, volafilizing, and carrying off all it can of thefc 
bodies ; and all the fubftances, thus elaborated and carried off, are removed 
from the reach and obfcrvatipn of our fenfcs. We do not know, and probably 
we never (hall know, what further changes they fuffor, before they enter into 
the combination of new beings. 

But if the compleat theoty.of putrefa61ion be very difikult, it is alfo very' 
important, ‘ as it mtAs to be the true key of the moft efiencial and hidden 
fccrets of t|w animal economy.' In fad, as the proper fubftance of all the parts 
of the Ipodies of animals difiWs from vegetable matters, (by which all animals 
arc mediately or immediately pourUhed) in this circumftance, that they are 
much nearer the ftate of putrcfcdlon, we have reafon to believe that the cl^ngc 
of vegetable into anknal matters is principally produced by a kind of fcrnifn- 
tation, or even by a beginning) flow, ana imperceptible pptre&dion. Jh tins 
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point, certainly, perfe(?f nnimalifaiion confifts j and confec^^ehtly the animal eco- 
nomy cannot tail of l>eing deranged,’ 'and 'reduced to a morbid ftate, when- 
■ever this aniiinalifation, or imperceptible putrefaction, (fdr I do not Icruple 
to give it that name) becomes too much or too little: which truth is well per- 
ceived by the great Boerhaave in his aphoriftns, ctAic^rning the dileafes proceed- 
ing from fpontancous acids and alkalis. ^ . 

Thefc cooficlerations are certainly fuHicient to induce chemills and phyllcians 
to acquire all- the knowledge they can on this fubjed. The firft trials to be 
made in • this way, and from which the greateft certainty and utility may be 
expected, are reiearches to Ibew what fubftances accelerate and retard putre- 
faction. Mcflrs. Pringle and Macbride have made the firft tteps, and have 
publifhed the interefting experiments which they have made on this futyeCl, 
■which is very far from being exhaufted. I know that a very able Frencli 
experimental philofopher has finifheda numerous fet of well made experiments 
on tliis fubieCt, which he propofes foon to publilh. See Fiji mentals on. (h) 


(h) To the above arftcle we make the 
following additions. ■ 

I. Putrefadlion, as alfo ferincntation in 
gcTieral, Teem to confift not merely irJ the 
oeconip^ifitioii anU traafpolkion of the par- 
tidesof the putrefying or fermenting matter, 
by which new combijiations are produ<ied, 
but alfo in the extrication and eXpulCon of 
of the conftituent parts of the le matter's. 
I'hc coiikitucnt phrt, thn$ extricated and 
cxpelkJ by putrefaAion and f«frm€htati0n, 
is a fxnnaucnUy cUilic vapor, fjr fixahte &ii\ 
A p:ut of ih*.*! air extradted from putrefying" 
fubitTnees was found by Wfr, Caveudifli^ 
c>;; icrintcnts to be inflammable.' Air, 
f F Ar ^r;). And from the experiments 
«jr iJr. Miicbrt(k, which fliew that cauiftic 
lilfab and quicklime may be rendered mild, 
or combined , with air, by ablbrbing the 
tUfhc vapor extricated fi^om putrefying and 
fermenting lubftances, we havp reaibn to 
believe tb it another part of the vapor ex*» 
triea cd from theie fubif^iiictes is of the uhm«* 
flammable kind of fixable air which com* 
binch'v f dts ami eafths* Srf Ailt 

F’ri Hales believer that this airfs the prin- 
c'.ral caufc ofcoht^onandifcJidiiy p'rbodks* 

ilc lei’tuu ks that Jur abbupds much mprf in 

fabd ihai'Fia iiqMid; and iWt ifijlld, 


bodies being generaliy d0ph t than, wa'to tbft. 
a i L ra6t i o d 'Oi , thtf * 4i h "'of ' thefe/ fntld 
■ in a ftate,- hmt W; 

' itn clitHic. 'gi^b!ter'iE^n^0i0 

ti,on'’ap4 , 

.'ticli's in a fixed and in aii ela|l'ic;|llaie fvWeC 


principal band of union in foltd bodies^ than 
the particles of water. That Sir Ifaac 
Newton had entertained a itmilar opinior, 
appears frop>. the follow ingpaiTage in the third 
bo6|c of his Optics. T'he particles of fluids 
** which do pot cohere too itrongly, and arc 
of fech a .Imallnefs as renders them moll: 
** fdlceptible of thofe agitations wbreh keep 
<< liquors in a flubr, are mofl eafily fcpa- 
** rated and rarefied into vapor, and, in the 
♦♦ language of the chemifis, they urc vola- 
tile, rarefying with an eafy heat^ and con- 
,«« deniing with cold. But thofe which are 
grolter, and fo, jefa lufceptible of agi- 
ration, ot cohere by a flfongef attta^fiion, 
are not feparated without a ilrongcr heat, 
or perhaps iKot without feiinenitaUtm. And 
« thtefe Jaift arc the bodies which cbt’mifls 
call and ’ being rarified by fer- 

, mentation beconne true pi^rnanem air ; 
thofe particles receding /rom one another 
with »hc force, and being mak 

idifSc'diflj? wought tpge*?HeV,''' .Whleh "'upon 

Atrd’fbic'aure. 

• alftd ■ 'ilhtiit wkR^ c 
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DLXXL P y R 1 T E S. Pjrrit^s^ a mineral rcfembling the true 
ores of mecak, in the fubftanees ojtv/hiell it is coropofed, in its color or luflrt j 


ing mixtures, or from alkal toe. fuTbftancca 
ci^vefeing with aciJs, ho fouitti the putri4 
quality v/as deftroyed ; and heace he con- 
fidcrs this air as powerfully anti leptic- 

2, Conta 61 : or atmofpherical air faid 
to he heceflary to putrefteVton and Mr^ 
Boyle relates that he has preferve^d lemons., 
oranges, aiid other fruits, from putrefad^ion, 
or other fermentation, during feverAl years, 
by including them In an inexhaullcd re* 
ceiver.* Dr. Maebride found that putre- 
faiStion was accelerated by cnclofiiig a piece 
of flcQi in an exha ufted ' receiver ; but that 
another piece continued fweer, , which was 
included in an exhaufled hollow brafs fphere, 
confifling of two hemifpheres jo^ed toge*- 
ther. He conjedlures .that; the caufe of this 
difter^^nce might be, that in the letter ex- 
periment the vacuum wss more perfedt 
than in the former, as the glafe receiver did 
not feem to exclude wl^h fufficienj accuracy 
the externa} air, and that tbb’ a/p^rtial va- 
cuum may accelerate putrefa^iph,; yet fome 
air may be necefiary to this ,procefs„ 

It is well known that bodies are^fcicrved 
from putrefadlion by coveting ihe.m wtb 
wa?t, fuet,. j&c/ ^'^hether: ^iii effect pro- 
ducci merely by cxclu 4 ing external air, or 
alfo by preventing the extrication of the in- 
ternal hxablc air ? 

3' Sif John Pringle has m^de experi- 
ments to determine, the powers pf certain' 
fpbftances to prpmpte pr to pirevent putre-* 
fafijonv .experiments^ has 

formed the fonpivitig table* iheWto re- 
latw' a^tifeptic ppwm or the felTne fub- 
Jianw .mentioned, Waving found; that two . 
drama of beef put in ^ ph}al 5Vith;two ounces 
of water, and placed jn a, heat to 90 * 

clegre^fs of Fahrehbe}t‘*s theroioinfeier^ be- 
came 'putrid in 14 hours, Hxty 

of pfefervea f hiix^tirc 

of '.b^ef and;;’ wit'er morp ; ■ ;hpu|*s, he 

made jtho^'^lh'Hfeptic'pqWe^ 'of^t}3e.'-Fc,a^falt a , 

' ftahdaWV.to.which; h'e;:«!ximpar^^^ . 



Vitriolated tartar z 

Spirkus Mtndercri a 

Soluble tartar 2 

Sal diurcticus — 2 + 

Crude fal ammoniac 3 

Saline mixture - 3 

Nitre - 4 ~h 

Salt of hartfliorn % -¥ 

Salt of wormwood 4 -b 

Borax i z 

Salt of amber "O 

Alum *>0 


N. B. The quantities of fpiritus Min** 
dcreri and of the faline mixture wtre fuch, 
that each of them contained as much alkaline 
fait as the other neutral falts. 

, Myrrhs aloes ^ ajjltfetida^ and Urra Japonka^ 
were found to have an antifeptic power 30 
times greater than the ftandard. Gtim am- 
mpniacusn^ and fagapimm^ fhewed little anti- 
fcptic power. 

Of all rcidnous fubifances, camphor wns 
found to refift putrefaction inoft poweifully. 
Sir John Pringle believes that its antifeptic 
power is 30P times greater than that of fca- 
falt^ , 

Chaniomih Jtoxvers^ Virginian fnah-^root^ pep-^ 
ginger^ contraysrva rooty anil gal/s^ 

were found to be times more antifeptic 
thap. fea-falt. 

Infufions pf large quantites of mhty an-- 
gelka% grouti.d-ivy^ green Ua^ redrofisy common 
;ymi:mp^a 4 fJfnuSard:% and harje-radijhy and alfn 
decodiions pf poppy^beadsy wc:e more anti- 
feptic thab fea-fal ti* 

pecpdliOJ^. of and other y^- 

rinacious grains^ the puu dacbioii by 

b^'coming four. . \ . 

Chalky and other acce- 

lerated the, putrofa^iohi, and refolvcd meat, 
into a perfcdl: trmeus. The fame powders 
prevented an infufion pf fariilaCfeous grains 
From becoming muedaginoue and four. 

One dram 0 fpa-jhlt fpund to preferve 
two drams of ^relh fc^eef in two ouhets of 
water, above 30 hoofs, uncorriipted,4iri^ikheat 
equal to that of the h uman , body* or labove 
pip*, hours l.onge^;, than nica''i!t js' pieifefved in 
{^If f 'but dram. 'of f^Jt 

did not preferve; it mdre than two hours 
i-Joh-gef than /r^enty-fivc grains^' 
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in its great eight, and, laftly, in the parts of the earth in v^hich it is found, 
iino‘ ir almoft always accompanies ores. It is, like ores, compofed of metallic 
iiibilances, mineraUletl by iulphur or by arfenic, or by both thefe matters, and 
of an unmctalliC earth intimately united with its other principles. 

Notwithllanding the conformity of pyrites with ores properly fo called, 
rhemifts and metallurgifts drftinguifli the fofirmpr from the latter minerals j 


of fait had little or no antifeptlc quality. 
I'wenty grains, fifteen grains, but cfpe- 
cially^tcn grains only of fca^falt were found 
to accelerate »nd heighten the putrefadiion 
of two drams of flefh. Thefe fmall quan- 
ties of fea-falt did alio foften the fiefh more 
than pure water. 

The fame ingenious phyfician made ex- 
periments to dilcover the efFcfls of muing 
vegetable with an.inal matters. 

Two Cn ims of jaw-beef, as much brend, 
and an .ance of water, being beat to the 
confiflcnce of pap, and exj oied to qtj^ nt 
heat, accoiding to Fahrenheit’s thermometer, 
began to ferment in a few houis, and con- 
tinued in ferment ition during two days. 
When It began to ferment and fwclJ, the 
putrefaction had begun ; and in a few hours 
afterw'ards, the fmell was ofibnitve. Next 
dav the putrid Itnell ceufed, and an acid tatlc 
and Inn II fuc't^t-ded. Frefli alimentary ve- 
getables, as fpinnagc, alpaiagu?, Icutvy- 
giali, produced llmiTar efleds as bread on 
fidh, but in a weaker cJegic% Fiom fivcial 
other txpenments he found that animal fub- 
i*anc»stxciU the ffunentation of vegetable 
iuoll.mces and that the latter fubllanccs 
corrcci lire putrefeenry of the former* 

by addinp Jallva to a fimilar mixture of 
fefli, bread, and water; th« for mentation 
was retarded, moderated, but rendered of 
twice the ufual duration, and the acid pro- 
duced at la(t weaker than when no fa- 
ll\a was 

By adding an eify fuMaiue to the common 
mixttir of flefh, bread and water, aftronger 
feir’v lUation was pioduccd, which could 
vt , Ot modcraud by the quantity of faliva 
11 vi in the foimci experiment, till feme 
Jixtd alhUni fa't wzs zdiaU which fait was 
found, without faliva, to ftop fuddenly ytxy 
iiigh fermentations. 

He did not find that fautU quantkiei of the 
following faU8,ye/<ri»r/nflm4rr, nttrft, vUmlated 

Sattar^fal diurnihtis^ fuli Jblt qf 

%vor7hwoad^ were feptic, as fmall quantities of 
Xca-falt weic. 

Sug&r was found to refift puttefadion at 


fillip as other falt^ do, and alfo to check the 
putrefadlion after it had begun by its own 
fermentative quality, like biead and othci 
feimentative vcgcUbles. 

Lime-tuatcr made fome fmall rcfiilancc to 
putrefiuSlion. 

Pe*t whiff fwall-lcpr^ infufions of Uit€r 
VfgittiUr^y of and the juice of aniif- 

ecffifui c retarded the fenrentatron ot 

ni xtiirt s of fle& apd bicaJ Rut an mjlraoud 
d iothm of if confide i ably cncreartd that 
fermentation. 

Ciobs-eyes ncrcleratcd and enerrafed the 
fermentation of a mixture of ftefh and breid. 

Lhne water ncttlier retarded nor hai*enc3 
the fcrm< rtUtion of fuch a mixture; but 
when the termentation ccafed, the liquor 
was neither putrid nor acid, but fmclt agree- 
ably. 

pmiuhd in a tnortar was found to fer- 
ment fooiici than ,that which bad not been 
biuiLd. ^ 

'i'bc tough inflammatory cruft of ILod 
wa^i found "to be moft putrefeent, next to 
which the craftamen^um, or red coagulated 
niafs, and laftly the fenun. 

Dr. Maebride's experirnents confirm many 
of thefe above iclatcd, cfpecially thofe which 
fhew that the fermentation of vegetable fub- 
ftances is encreafed by a mixture of am-** 
nul or putrefcent matter ; that the putief- 
cency ot the latter is corrcclcd by the fer- 
iticnuti VC quality of the foimcr ; and that 
tlie put A faction and fermentation of mixtures 
of animal andvegetable Aibftanccs wereacce- 
ierated by additions of abforbentearthsand of 
Peruvian bark : He alfo found thatalthb* un- 
burnt calcareous earths were feptic, quick.* 
lirpc and lime-water prevented putrefadlion, 
but that they deftioyed or difiblvcd the tex- 
ture of flefh# 

The experimenti of the author of the 
pour JiTvir U tljljhiro do la Putrefa^hn 
fhew that mecaUic feltflf, rcfiitous powders, 
extrads of bark, and ppidm, are very power- 
fully antifcptic» and chat fUtswilh earthy 
bafes arc kfs antiTeptfC tbanaKy other falts* 


4 
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P Y R 


593 

and they do this vrith propriety, becaufe the proportion anti connexion of tli • 
materials compofing the pyrites difier much fi'oni thofe of ores. 

Altho* fometimes pyrites contains more metal than fome otes, yet generally 
it contains Icfs metal, and a larger quantity of mineralifing fubftances, luijihur 
and arfenic, and particularly of unmetallic eartJi. The connexion of theJ'e 
matters is allb much ftronger in pyrites than in ores, and they are accordingly 
much harder % fo that almoft every pyrites can ftrike iparks from ftcel. From 
this property of ftrikingtfparks from ftecl they have been callct) pyrueo, v/hicii 
is a Greek word fignifying fire ftone. Pyrites was formerly ufeti ibr fire-arms, 
as we now ufe flints j hence it was called carabinejlove. It is Hill named 
by fome, marcafite. Perhaps no other kind of natural body has rec-ived 
fo many names. Perfons curious to know the other names kl's ufcil than thofe 
we have mentioned, may .find them in Henekel’s Pyritohgia. We think, with 
that celebrated chemifl:,. that the fukyedf has been perplexed by this multiplicity 
of names j for before his great and excellent work, the notions concerning pyrites 
were very confufed and inaccurate. 

Pyrites differs alfo from ores by Its forms and pofuions in the earth. Altho’ 
pyritous minerals generally precede, accompany, and follow vcijrs of ore.s j 
they do not, properly fpeaking, thtmfclves form the oblong and continued 
ma^es called veins, as ores do, but they form maffes fometimes greater and 
rotnecimes fmallcr, but are always diftindl: from each other. I.argc quantities 
of them are often found unaccompanied by ores. They are formed in c ays, 
chalk, marlcs, marbles, plaftcrs, alabaflers, flares, fpais, quartz, graniu'.s, 
cryftals, in a word, in all earths and flxxncs. Many of them are aJfo found in 
pit-coals and in other bituminous matters. 

Pyrites is alfo diflinguifliable from ores by its luflre and figure, which is 
almofl: always regular and uniform, externally or internally, or both. Some 
ores indeed, like thofe of lead, many ores of filver, and fome others, havt' re- 
gular forms, and are in fome manner cryftalUzed', but this regularity of form 
is not fo univerfal, and fo confpicuous in ores as in pyrites. The luftre of 
pyrites feems to be caufed by its hardnefs, and the regularity of its form by 
tlie quantity of mineralifing fubftances which it contains. 

By all thefe marks we may eaftly, and without analyfis, diflinguifh pyrites 
from true ores. When we foe a mineral that is lieavy, pofllfied of metall.c 
luftre,' and of any regular form, the mafs of which appears evidently to be en- 
tire, that is, not to have been a fragment of another mafs, and which is fo hard 
as to be capable of ftriking fparjks from ftecl, we may be allured that I'uch 
a mineral is a pyrites, and. not an ore. 

The clafs of pyrites is very num^rdus, various, and extenfive. They differ one 
from another m'dieuatuTe and pfoponaons their component pat ts, in their forms 
and in their colors. The fofimf « thefe minerals are exceedingly vuy.ousf No 
iblid regular or irregular Can eafliy be conceived tliat is not perfetftly imitated, 
by fome kind of pyrites. T|^,aroTphcrical, oval, cylindrical, pyramiclai, prif- 
maticak cubic t t^y are. foll^a -'a^th 5, 6, 7, 8, 9, i<o,. Sre, Udes. . .I’hefur-, 
face of fome is angii^,, ati4 of many bafes of fmall pyramids j while 

their fubftance b of pyramitb, the ppims of which all unite i/i 

the center of . the 

Pyritpus minerals differ alfo in their component fubftances. Some of them ar t? 
called iulphureous, martial, cupreous, arfonicakas oneorother of thefe fubflancos 
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predominate. Wc mufl: obferve with Henckel, whole authority is very great in 
this fuhjc(^i, that in general all })) rites arc mariiah as t'en-uginous tarth is the 
cdcniiai anti fundamental part of every pyrites. This earth is united with an 
tin. net illic earth, witli fiilphur or arfenic, or with both thefe matters j in which 
cafe, the fiilphur always predominates over t^e aiTenic, as Henckel oblirves. 

} ;t cofTidcrs tbelc as the only ciTential principles of pyrites, and believes that 
ail the ot.her matters, nietallic or unmetallit, which are found in it, aie only 
accidental:, amongll wliich he even includes copjxr, although f<> much of ic 
ey fts in Jome kinds of pyrites, rh.it tiicfe arc i.eated as ores of copper, and 
iometimes contain even 5olb. of copper eacli quintal. Many other metals, 
even gold .anti liiver, arc fometimes combined in pyrites ; but thefe are lei's 
fr..q.uenr, and the precious metals always in very i'mall quantities; they are 
thi -dorc jultly to be conlidereti as accidental to pyiites. The different fub- 
fianres tcmipofing pyrites fenfibly affedi: its colors. Jl Icnckel diftinguilhes them 
in general into turce colors, white, yellowifli or a pale yellow, and yellow. 
He info-ms us, that thefe three colors are often fo blended one with another, 
that ti.c) cannot be eafily dillinguillied, unleis when compared together. 

The white pyrites contain moft arienic, and are fimilar to cobalt and other 
minerals abounding in arfenic. The Germans call them mi/pickel or mifpilt. Iron 
and arienic form the greateft part of this pyrites. As arienic has the property 
of whitening copper, fomc pyritous minerals almoff white, like that of Chem- 
nitz, in Mifnia, are found to contain forty pounds of copper per quintal, 
and which are fo much whitened by the arienic, that they are very like white 
pyrites. But Henckel obferves, that thcle pyritous matters are very rare, and 
are never fo white as the true white pyrites, which is only ferruginous and 
ariinical. 

Yellowifli pyrites is chiefly compofed of fulphur and iron. Very little copper 
and .nrltnic are mixed with any pyrites of this color, and mop: of them contain 
none of thefe two metallic fubftanccs. This is the moft common kind of 
pyrites : it is to be found almoft every where. Its forms are chiefly round, 
fphetical, oval, flattened, cylindrical, and it is compoled internally of needles 
or radii,, which, unite in the center or in the axis of the folid. 

Yellow pyrites receives its color from the copper and fulphur which enter . 
into its compofition. Its color, however, is inclined to a green, but is fuffi- 
ciently yellow to diftinguifh it from the otlier two kinds of pyrites, particularly 
when tiiey are compared together. To make this comparifon well, the pyrites 
niuft be broken, and the internal furfaces muft be paced near each other, 
'i'he teaibn of this precaution is, that the color of- minerals is altered by 
expofure to the air- 

Perfons aceuftomed to thefe minerals cap eafily diftinguiflj them. The chief 
difficulty is 4o diftinguifh white pyrites from cobalt ana- other minerals, which 
alfo contain fome copper «nd much arfcnic. 

Hence then we fee,, that arfenic is.tlre caufe of whitenefs in pyrites,- and is 
contained in every pyrites of-that color j that copper is the principal caufe of 
tl.e yellow color of pyrites ; and that every pyrites which is evidently yellow 
coDiains copper i that fulphur and iron produce a pale-ycHow color, which is 
alfo produced by copper and arfenic i hence fome difliculty may. arife in diftin-- 

guilhing^ 
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guirtiing pyrites by its colors. We may alfo obferve, that fulphur and arfenic, 
without any other fubftance, form a yellow compound, as we fee from the ex- 
ample of orpiment or yellow arlenic. Thus, although the colors of the pyrites 
enable us to diftinguilh its different kinds, and to know their nature at firft fight, 
particularly when we have been accuftomed lo obferve them yet we cannot be 
entirely certain concerning the true natu of thcle minerals, and even of all 
minerals in general, that is, to know precilcly the kinds and proportions of their 
component lubftances, but by chemical anaiyfis and decompofition. 

Befilles the above-mentioned matters which compofe pyrites, it alfo con- 
tains a confiderable quantity of unmctallic earth, that is, an earth which 
cannot by any procefs be reduced to metal. Hcnckel, Cramer, and all thofe 
who have examined this matter, mention this earth, and prove its exidence. 

We ought to obferve, that this earth is combined with the other principles of 
the pyrites, and not merely interpofed betwixt its parts. It muff therefore 
be diftinguilhed from other earthy and ftony matters mixed accidentally vvitli 
pyrites, and which do not make a part of the pyrites, fince they may be fepa- 
rated by mechanical means, and without decoinpofing that mineral : but the 
earth of which we now treat is intimately unit^ with the other conftituent 
parts of the pyrites, is even a conffituent part of pyrites, and effential to the 
exiftence of this mineral, and cannot be feparated but by a total decompo- 
fition of it. 

According to Henckel, this unmctallic earth abounds much in the white 
pyrites, fince he found from the ahalyfes whicli he made, tliat the iron, which 
is the only metal exilting in thefe pyrites, is only about /„th part of the fixed 
ijibftance that remains after the arfenic has been expelled by torrefadtion or 
fublimation. 

A much larger quantity of iron is in the pale-yellow pyrites, according to 
Henckel. The proportion of iron is generally about twelve pounds to a quintal 
of pyrites, and fometimes fifty or fixty pounds : this is therefore called martial 
pyrites. It contains about -J. of its weight of fulphur, and the reft is un- 
metallic earth. 

The quantity of unmctallic earth contained in the yellow or cupreous 
pyrites, which are alfo martial, fince, as we have obferved, iron is an elfential 
part of every pyrites, has not yet been determined. They probably contain 
fome of that earth, though j>erhaps lefs of it than the others. 

The nature of this unmctallic earth of pyrites has not been well examined. 
Henckel thinks that it is an earth difpofed already by nature to metallization, 
but not fufHciently elaborated to be confidcred as a metallic earth. See the 
articles Metals and Metallisatiokt. This opinion is not improbable} but 
as alum may be obtained from many pyrites, may we not fufpeft that this un- 
metallk earth is of the nature of the bafis of alum or argillaceous earth ? See 
Alum and Clav. Perhaps alfo this earth is different in different kinds of 
pyrites. The fubjedt deferves to be well examined. 

Although pyrites is not fo valuable as true ores, becaufe in general it contains 
lefs metal, and but exceedin^y little of the precious metals } and becaufe its 
tnetallic epnt^ts art lb difficult to be extrafted, that, excepting cupreous py- 
rites, which is called pyritous copper ore, it is not worked for the fake of the 
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contained metal ; yet it is applied to otlier purpofes, and furnilhes us with 
many ufcful fubflances; for from it we obtain all our green and blue vitriols, 
much rnlplnir, atfcnic, alum, and or}>imenr. the principal precejjh by 

ivhich thefe fubjlMces are cxiraSlcd from pyrites, under the article Smelting 

of Ores. , r *, • i/- r i i i 

As every pyriics contains iron, and nioit oi thehi contain nlio iujpuiir ^ as tlie 

pyrites moft frequently found contains only thefe two fobftances with the unme- 
ta'liic earth ; and as iron and folpliur have a lingular adlion upon each other, 
when tlrey arc well mixed together and moillened; hence many kind.s of pyrites, 
particularly thofe which contain only the principles r.ow mentioned, fuilain a 
lingular alteration, and even a total decompofition, when expofed Ju.Ing a 
certain time to the combined adtion of air and water. The mcdlure gudually 



hrj'pen'il the ‘^pyrites ‘changes its nature. The acid of' the fulphur which is 
decompoled forms with the fixed principles of the pyrites, vitriolic, aluminous, 
and felenitic falts; fo that a pyrites which was once a ibimng, compadt, ve-y 
hard mineral, becomes in a certain time a greyilli, lalinc, powdery n . , t::e 
lallc of which is fsline, auftere, and ftiptic. r • • 

I aftlv, if this mafs be lixiviated with water, crylta.i o' vuTiol, and fome- 
TimM of’ aluiir, according to the nature of the py rite.', enployed, may be ob- 
t iinc.l by evaporation and cryllallization. 

'i'his aliera;ion and fpontaneous decompofition of pyrites is called cffiorefcarce 
.and -JlrkUfaf.cn •, beciuife the pyrites becomes covered with a laimc powder i 
l iK.' bccaufe vitriol is always formed. This vitriolifation is more or lei's quickly 
atcomiiliflied in pyrites according to its nature. It is a kind of fermeiuaiion 
("xcited by moillure amongft the ronftituent parts of thele minerals ; and it 
1 . f) violent in thofe which are moft difpofed to it, that i in the pale-yel- 
low uvrltes, which contain ' chiefly fulphur and iron, that when tlie qua.itiry 
of tlieie is confidercble, not only a folphureous vajior and heat may be per- 
.'. ivid, but alfo the whole kindles and burns intcnicly. The lame phenomena 
i re ol’fervablc, and the fame refults are formed, by mixing well together and 
moiftening a large quantity of filings of iron and jiowdered fulphur; wliicli 
expt. ri nu m Lemeri has made, to explain t!ic caules of lubicrraiiean (ires and 

volcarior . „ ^ ^ 

We cannot doubt that, as the cartii contains very large mafies of pyr tes ot 
t!;i-,' k nd, they muft undergo the fame changes when air and moifture penetrate 
li; • . a''itics containing them •, and the belt natural philofophers agree, that very 
•' ' ,i,abiy this fu'prizing decompofition of pyrites is the caule of fubterra- 
nean fires, of volcai.os, and of mineral waters, vitriolic, aluminous, folphureous, 

hot and cold, * .... , , 

Mo other pyrites is fubjed to this fpontaneous decompofition, when expoieu 
to iininid air, but that which is both martial and folphureous, that is, the 
p 1- vcilow pyrites. The arfenical pyrites, or that which contains little or ho 
mlph'ur, is not changed by expofore to air. This latter kind , is harder,, 
heavier, and mote compaft than the former. The pyrites which is angular and. 

regularlji: 
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regularly ftapcfl, is chiefly of this kind. Mr. Wallerius, in his Mineralogy, 
jM'opofes to diflinguiih this kind of pyrites by the name of marcajlte, Wlicn 
ciu, it may be jjolilhcd i'o v/e!l as to give a luflre aliriutt equal to that of 
diamonds^ but v/iihout refrafting or decompoling the light •, for it is perfc:(5:lly 
opake. It has been employed Ihtne years paft in the manufadlure oft ys, as 
of buckles, necklaces, &c and is called in commerce 6\vWati.ks 

(Minfral), Orfs, SmI'LTfno <9/ Oats, ( i ) 

1)1 .XXI I P Y R O P H O R U S 0 / TI O M B E R G. 'rhe Pyro- 
phorus is a chemical pr..q:>aration, which has th'^‘ fingular property of kindling 
fpontan( vifly when expofed to air. It was accidentally dilcovered by IVJr. lioru- 
b.rg This chemift was endeavouring to excradl a limpid and fluvorlcjs oil 
iVoin hi’ man ordure, which Ihould have the property of fixing mercury (fee 
Excr EMFT^TS <?/ Animals)-, and when he had mixed the fubllance upon v.hich 
he was operating with different mutteis, he was much lurprized, while he was 
taking tlie c'lput mortuum of one of dicfe mixtures out of a retort, four or Mve 
days idtcr it had been operated upon, to fee it kindle and burn Rrongjy as 
loon as it v/a.s cxpollvl to air. He recolleficd that this v/as the rcfuluuin of a 
jjnx.urc of .dun: and human feces from which he had obtained all that he 
toiij.' by fiKims of j. red-heat- He repeated the procefs, and ob'Jncd from it 
:l'c lumc relult. Win n he was well allured of it, he publiflied bis ciifco/e.y. 
i lumen teec s v a Sng time believed to be effential to the operation, till the 
younged Ion of ri- * p eat Lemeri found, that honey, lugar, flour, in a word, 
any cLiimai or ve^,ct;*n!e matter, mi^ht be fubnitu^ed in place of the human 
feces ; and f nee tluH rbne, Mr. Lejay dc Suvigny, Dodor of Phyfic, a perl'on 
well \ciled i.i muhemaiical and phyfleal fcienccs, has communicated to the 
Ac aden'fy a. Memoir, iclating experiments made on the pyrophorus, in 
which Ijc generaiifes the procels, and gives the true theory of it. Ide there 
jhew«, that moff vitriolic kilts may be lubftituted for the alum; which dif- 
covery aflilb’d Mm* greatly in explaining rlie theory of the operation. 'J’his 
Muooir is j inrcfl in the third volume of tlie Collection of Memoirs by correu 
poiidcnts of the .Academy. 


(i) 1 fio not kn>w any fufRcrent re.tlbn 
for confiJeuni; the niintrais calied pyrrn-s 
vvj .1 of fubf^ances from ores. 

'I’hcy have inJecd no mark by which they 
iM.i certa.nly and conltaiiiiy be diflinguifhed 
ffUTo Jiefe, 'The hardnefs or property of 
fli iking ij»ihted ^arks from ticirl is not coin-* 
mon to ail the fabflantcs generally called 
pyiites; for v. t. nnJ forne of thefc enume- 
rated by mineralogiits which have not that 
property. Waliciiiis even mentions a py- 
racs whicii contains no iron, although that 
metal is thought by Henckel to he elTentinl 
to pyrites* I'he diilint^ion of pyrites from 


ores has been chiefly introduced by nainera ; 
becaufc the greatefl part of the former mi- 
nerals contain fo little n^ctal, and fo imich 
of the mineral ifing fubAanocs, fulphur, or 
arfenic, that they are feMoiu fmelted. 
Ncvertliebfs, fomc kinds of p)rit?f:> aie 
found which contain fo much copper, thut 
they are fmeltcd with great profir, Accoid- 
ingiy, fome later mint-ralogifts confickT the 
cupreous rcllow pyrites as an ore of copper, 
the palc-ycllow mart al pyrites as an ore of 
iron, and the white arfcnical pyrites as tint 
ore of arfenic. Sis Oitrs ^CoFFiSJR, I^on, 
^ Arsenic. 
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'Although alum is not ahfolutely neceflary for the preparation of the pyro- 
; phorui, yet it is one of the vitriolic falts which fucceeds belt. '1 he followitJg 
‘ pi ocefs is very good for this preparation. 

Lee three parts of alum and one part of fugar be mixed together. This 
mixture mull be dried in an iron Ihovel over a nioderate fire, till it be almofl: 
reduced to a blackifli powder of coal, during which it mull be liirred with an iron 
fpatula. Any large mafles mull be bruifed into powder, and then it mull be put 
m a glafs matrafs, the mouth of which is rather ftrait than wide, and l^ven or 
eight inches long. This matrafs is to be placed in a crucible, or other earthen 
vcflel, large enough to contain the belly of the matrafs, with about a fpace 
equal to the thick nefs of a finger all round it. This Ipace is to be filled with 
&nd, fo that the matrafs lhall not touch the earthen veflel : the apparatus is 
tnen to be put in a furnace, and the whole to be made red-hot : the fire mull 
be gradually applied, that any oily or fuliginous matter may be cxpeiled. 
After which, when the matrafs is made red-hot, fulphureous vapors exhale : 
This degree of heat is to be continued till a truly fulphitreous flame, which 
appears at the end of the operation, has continued nearly a quarter of an hour : 
the hro is then to be extinguiihed. and the matrafs to cool without taking it 
ovjt of the crucible \ and when it ceafes to be red-hot, it mull be Itoj^ped with 
a cork. Before the matrafs is perfectly cold, it mull be taken out of the 
crucible, and the powder it contains mull be poured into a very dry glafs 
phial, which mult be well clofed with a glafs Hopper. If we would prelerve 
this pyrophorus a long time, the bottle containing it mull be opened as ieldom 
as is polTibic. Sometimes it kindles while it is poured into the glafs phial, buc 
it may be then extinguiihed by doling the phial expeditioufly. 

hen half a dram of this pyrophorus is put on a piece of paper and expofed 
ro fir, it quickly kindles, becomes red like burning coals, emits a llrongly 
fulphureous vapor, and .burns the paper or other combuftible body which 
fupports it, 

'I'his preparation has hitherto been .ufed only to entertain curious jperlbns with 
a fight truly furprizing, of a fubllance which contains within icfelt a principle 
of fire capable of burning fpontaneoufly, and which being more inflammaole 
than ary other fubllance known, kindles without contaft of an ignited matter. 
1 he phenomena which it exhibits confirm Stahl’.s theory concerning the com- 
pofition of fulphur, and give a ftriking proof of the almoll incredible force and 
, aftivity v:th which the vitriolic acid, when highly concentrated, but not per- 
fe6Uy combined, unites with the moifture of the air. 

In. the firll place, we cannot doubt that fulphur is formed in the operation 
of th.‘. pyrophorus ; for the experiments made by Stahl detnonftrate, that the 
vir^foUc acid engaged in any bafis quits that bafis, and unites with the inflam- 
mable principle whenever the circumllance.s neceflkry for that union concur ^ as. 
they all do in this cafe i arfd therefore fulphur mufl: be really formed. Befldes, 
although we had not this proof of it, the fulphureous flame feen above the 
matral's in which the pyrophorus is made, the peculiar fmell of fulphur which 
the pyrophorus when burning exhales, and, lalliy, the poflibility of obtaipjBg 
^fulphur ready formed, would fufflciently demonftrate this truth. Ste SoL' 
:PHm> 
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In - the fecond place, pi'obably the whole vitriolic aci»l oF the alum is not 
employed to form fulphur in the operation of the pyrophorus ; not bccaufc a 
fuffivient quantity of inflammable principle is not contained in the vegetable or 
animal matter v.ith which it is mixed} but rather becaufc a fufficient titneis not 
''iven for tliat purpofe, as we fliall prelently lee. 

1 hole preliminary rtniarks being made, we obfervt?, that probably the 
portion of vitriolic acid of the alum, which has not had time to form perfeft 
lulj>luir, being partly difengaged from the earth by the aftion of lire, and by 
tlie preVcnce of the infiammable principle } and being alfo greatly dephleg- 
mated, fince it is in a dry.ftate •, is capable of uniting with the moifture of the 
air as foon as it is exjofed to it; and with I’ucli aftivity, that a heat is produced 
fufficient to kindle the fulphur and a very combuftible fuliginous matter which 
are contained in the pyrephorus. I'his is the explanation given by Mr. Lejay 
clc Suvigny *, and is confirmed by the following obfervations. 

Firft, the pyrophorus can be made only with fublfanccs fit for producing 
fulphur, or with lulphur itfelf, as Mr. de Suvigny has Ihewn. 

Secondly, no pyrophorus will be produced, if the mixture be calcined by 
too long or too violent a fire *, becaufe then the whole vitriolic acid can be 
combined into perfeft fulphur, and confequently is engaged, and not in a 
proper Hate to attrafl the moifture of the air *, or el!e if it does not combine 
into fulphur, it being half clil'engaged from its bafis, is driven off by the vio- 
lence or long coniinuance of the fire i and, confequently, after this complcat 
calcination, no acid remains partly difengaged, as it ought to be, that it might 
unite with the water with fufficient activity. 

Thirdly, when the pyrophorus is very flowly moiftened, as when it is kept 
in a bottle not well doled, it does not kindle, becaufe fufiicient I’eat is not 
produced by this How and gradual attraction of w'atcr. It is alfo f])oiled and 
rendered incapable of kindling, when expofed to the open air; becaufe its acid 
becomes then farurr.ied or nearly faturated with moifture, and cannot therefore 
unite with that of the air with fufficient aCtivity. 

Fourthly, a pyrophorus thus fpoiled by ex pofure to moifture may be reftored 
to its peculiar properties by making it again red-hot in a matrai's } fince by this 
calcination ks partly difengaged acid is again concentrated, and refumes all its 
force of combining with water. 

Fifthly, the infiammarion of the pyrophorus is accelerated by placing it upon 
paper a .little wetted, or by breathing upon it; becaufe the acid then attraCls 
the moifture more h.rftily, and confequently with more heat. 

All thefe fads clearly prove, that the pyrophorus is inflamed by the extreme 
heat excited in its parts, from the fingular force and adivity with which it 
Icizes mofture. But further, as Mr. de Suvigny well remarks, the pyrophorus 
can only contain the bafis of the vitriolic fait employed, tlie earth of the vege- 
table or animal fubftance which furnifhed the inflammable matter, a coal, - 
fume perfed fulphur, and fome imperfedly formed fulphur or vitriolic acid, - 
which is but imperfedly engaged cither by its bafis or by phlogiflon. Nov/ 
of all theie fubftauces, the acid only, which is alfo very concentrated, can 
uttrad moifture fo forcibly as to produce great heat. To this portion then oi 
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vitriolic acid we muft attribute the fpontaneous inflammation of the pyrophorus. 
Sen Acid (Vitriolic), Phlogiston, Sulphur. 

DLXXin. P Y R O T E C H N I C K S. This Greek name, fig- 
nifying the art of fire, has been given to chemiftry, becaufe moft chemical 
operations are made by fire: but it is now confined to the artofeompofing fire- 
works. See Powder (Gun). 
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DLXXIV. /'^ UART ATION. (^artation is an ojwration by 
which the quantity of one thing is made equal to a fourth 
part of the quantity of another thing. I'hus when gold 
allayed with filver is to, be parted, we are obliged to facilitate the atflion or th<; 
aqua fortis by reducing the quantity of the former of thefe metals to one 
fourth part of the whole mafs; which is done by fufficicntly encreafing the 
quantity of the filver, if it be neceflary. This operation is called quartation, 
and is preparatory to the parting and even many authors extend this name to 
the operation of parting. See Parting. 

DLXXV. C^U A R T Z. Quartz is a hard vitrifiable flone, fbmething 
intermediate betwixt -rock-cry ftals and flints, or opakc vitrifiable ftones. Quartz 
is a ftonc well known by metallurgifts, mineralogifts, and miners, as it is fre-'- 
quently and abundantly found with ores, of which it often forms the matrix. 
It is alfo frequently found where no ores are. 

The moft common quartz is more or lefs of a milky-white color, and conlc- 
quently femi-tranCparent. Some of them have various colors. I'his (lone, 
which is very hard and very compadt, is neverthelefs cracked throughout its 
fubftance j to which alfo the rock-cryftal is very liable, b«t much lefs fo th.in 
quartz. The fragments of quartz are always angular, and its internal furface 
.has but little glofs. Quartz is a little waved, and has a greafy” appearance. It 
is found not only of various colors but alfo of various forms. It is frequently 
found cryftallized in caverns and flits of rocks. Its cryflallization is the fame 
as that of rock-cryftal. Quartz may be employed in vitrification, as all other 
vitrifiable ftones are. See Earths (Vitrifiable) for the nature and properties 
of quartz ; and alfo tb$ mineralogy of Walleriusy arid the Di£iionnairc d’HiJloite 
Naturelle de M. Bomaree for the different kinds of it, 

(i) Quartz is a ftone of the kind called others have a granulated texture, and lafily 
by authors filictcus or vitrifiable. Some of fome have a fparry or laminated U'xture. 
thefe ftones conlift of impalpable particles. When pure, 4hcy arc white and opakc, or 
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DLXXVI. Q^U I C K L I M E. This name is given to all the earths 
and ttones which have acquired, by expofure to a certain heat, the following 
properties. {Conctrning the properties of theft earths before calcinatior.^ fee the 
article ML (Calcareous)]. 

Thcfe flones by calcination lofe half of their former weight, and much of 
their hardnefs. 'J'his alteration flicws that the (\ucarcous ftoncs, before calci- 
nation, art* not a pure earth, but a compound of a fixed earthy matter and of 
fame volatile fubllance, of which they may be depiivcd by fire. 

After the calcination has been completed, and the ftotics arc bccon)c cold, 
if water be applied to them, it penetrates the;n with confidcrablc heat and 
violence, divides and feparates their parts, and reduces them to a very fine 
palle, if the quantity of water addt'd has not been too great. Tlve pafte of 
quicklime thus flaked llrongly retains the water, and when mixed with fluids 
or witli pounded baked clay, it becomes very liard in a certain time. This 
miKt’ir,.* is called riortar. 

'■hewa^^r employed to flake the quicklime difiblvcs a parr of it, and is 
called lime icatcr. When this water is expc'fed to evaporation, a femi-cryflailinc 
pellicle is formetl on its furfacc, which :> the difiblved quicklime : this pellicle 
loon tails to the bottom, and another is formed on the furfacc, till almoil all 
the earthy matter once cliflTolved be feparated from the water. Lime-wattT has 
a lharp, urinous tafte, which the calcareous earth had not before calcination. 

'I hc flaked lime by another calcination is reduced to the ftate of quicklime, 
as it was before. 

Quicklime combines with the moifture of the air which it feems capable of 
attrading. By the moifture thus attraded, the weight of the quicklime is 
doubled, its bulk is alfo cncrcafcd, its parts are very much divided, and it is 
reduced to an exceeding fine powder. In this ftate it is called lime flaked 
in the air. 

Lime flaked in the air may be reduced, by another calcination, to its former 
ft ate of quicklime, in the fame manner as lime flaked by water. 

Quicklime is capable of uniting with certain fubftances, (as, for inftance,, 
with folpliur, with which it forms an earthy liver of fulphnr) to which the un- 
calcincd calcareous earth could not unite fo intimately, 

they are rolorkfs and tranfparent. When fcmi-tranfparent quartz, and alfo the opake 
mixed with calxes of iron or of copper, they white quartz, were lenderrd' trial Jc, but 
are black cr red. This ftone docs nut decay were not fufed hy a very violent and long 
in the ?ir, as Ibme other fihceous ftones do. continued fire ; and that by the fame fire 
AccO'd ng to Cronttedt, it always forms the form and transparency of rock-cryf^ 
her , nidi prifms, pointed at one or both tals were not altered. Memoir fur I' Action 
c.h-, when there h. s been no interruption ^un Feu Violent^ E,gal^ tsf Continue^ 
to its cryflaluzation j and this cryftallizcd Mem. de 1 ^ Acad, des Sc. 1766. 
quartz is rock-cryftal, which,, like the un- Beecher J'nd Hia^rnefay, that from quartz 
nyfhdlized quartz, is colorlefs or colored, a fniall quantity of alkali may be obtained by 
tranfparent or opake. See Crystal. diflillation or by frequent cxtin<ftion of the 

Wallerius fays, that every quartz is fti* heated ftone in vrater, A fimilar alkaline 
fible by fire : hu^ probably the quartz co- matter is faid to be obtainable by diftillatioa 
?ored by metallic calxes are only fufiblc \ for from flinto. 

Mr. D’Arcet found that the uanfparcnt and 
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An important qucflion defervcs to be examined, concerning the nature of 
the volatile fubftance of which calcareous Hones are deprc/cii by fire, ami 
w'hether tlie reparation of this volatile matter is the caule of iltc phenomena 
produced by quicklime. 

As the properties of quicklime refembic mucli thofe of faline fubftances, 
and as even a kind of faline matter is obtained from it, moil chemills have be- 
lieved, that all calcareous Hones contain more or lei's of foinc ialt i which being 
mixed with an earthy matter, cannot Ihew its properties till it lias been partly 
unfolded and dilengaged by the adtion of fire. 'I heir opinion is grounded on 
Ibme faline matter obtained from calcareous Hones by dillillation with a violent 
fire, or from quicklime after its calcination. 

Van Helmont. and after hon Daniel Ludovicus, pretend to have made an 
experiment from which they have inferred a peculiar opinion. 1 hele chcmii'rs, 
having expofed lirne-Hone to a violent fire in a retort, obta'iicd only a pure 
water ; and they affirm, that the remaining Hone was not by this opci ition con- 
verted into quicklime. Tliis experiment, together with fome marks winch may 
be perceived of inflammable matter being contained in lime- Hone, has induced 
them to believe, that this inflammable matter is fo intimately united with the 
faline part of the lime-ftone, that this cannot exert its properties and rliat 
this matter being, like coals, incapable of combuftion in clofe vefleis, it 
cannot difengage the faline part, that is, quicklime cannot be made, but by 
calcination in open fire. 

Mr. Macquer has repeated this experiment, as may be fecn in his Memoir 
upon Quicklime, ("Memoirs of the Academy of Sciences, 1747^ and found ic 
to be only true in part. 

1 his chemift, having expofed limc-llones in a retort to a violent fire con- 
tinued during fix hours, obtained a purely aqueous liquor, which Ihewed no 
faline property, and obferved that the remaining Hone, though not entirely 
converted into quicklime, had neverthelcfs acquired all the properties of quick- 
lime in a great degree. The calcination wtis therefore found to i'uccecd in clofe. 
veffels without the combuHion of any inflammable matter contained in the 
Hone. See Calcination. 

We are certain therefore, that the experiment of Van Helmont and of Ludo- 
vicus proves nothing in favor of their opinion 

Stahl believes, with more probability, that all the properties of quicklime 
proceed merely from fuch a divifion and disjunction of the integrant parts of 
the calcinable earth, by means of the calcination, that they are rendered capable 
of uniting with the particles of water. He believes that this union is already 
begun in lime-Hone j that the fire, during the calcination, does only feparate 
the principles of this compound body, that is, expels the watery part, which 
being volatile, is incapable of refifling the aCtion of fire, and feparates it from 
the earthy principle, and does not deprive tlie latter principle of its difpofition 
to unite with the former, but rather encreafes this diipofition by attenuating the 
earthy matter. This theory explains in a llitisfaClory manner all the pheno- 
mena of quicklime. 

All the properties of calcareous ftones by which they differ from vitrefeibk* 
iEbnes, that is to fay, th^ir inferior degrees of hardnefs and of weight, and the 
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I'/fs of maffir wiiich tht*y fitflniri hy violent fire [iSVtf F-ARTri (Calcareoi''), 
u'-;d I'.AKTii fV iTk 1 FI Mji.i )j fnrw, that they contain a principle lei's hard. Id's 
%.( .gl!iy, and Ids fixrri than pure earrh : but thefe are precifely the eli'cntial 
j'ropcnics which conilirure die dili'erenve betwixt earth and water. 

In fiidt, the experiments of Van 1 Jelmont, Ludovicos, and of Mr. Macquer 
IIkw, that water is the piinciplc fepuralcd Aom limc-ftone during its cal- 
cination. 

The difficulty with which fire expels all the watery part of lime-flone* fhews, 
ihat in tliis ftone there is at lealt ibme degree of the union of compofition, and 
a true adhelion betwixt the integrant parts of water and thofe of earth, and 
alfo gives an inilance of the great degree of lire wliich water is capable of 
J'uftaining when it is retained by means of an union contrafted with a fixed 
matter. The degree of heat fuftained by water on this occafion mull: neccffiirily 
enable tlie water to feparate more and more the integrant parts of the earthy 
matter, and to break their aggregation (in the Digeftor of Papin), and to give 
it coiifequently a greater difpofition to re-unite with water. 

This being eftablilhcd, if we add to quicklime the watery principle which 
the violence of the fire has expelled, tlie earthy particles having acquired by 
calcination a ftrong difpofition to unite with water, thefe two fubftances will 
accordingly unite together with great aftivity •, and as the primary molecules 
of the two uniting I'ubftances are very hard, the fridion occafioned by their 
morion during their union mull produce a confidcrable heat. 

This new union contrafted by the parts of quicklime with water is much more 
perfebe and more intimate than the union of the conftituent parts of the lime- 
llone before calcination. As water and earth are the two elements of faline 
liibilanccs (fee Salt,), a new, at leaft, a beginning combination mull be formed 
by rlic extindion of quicklime. In conl'equence of this combination, a tade is 
given to lime-water, and cream of lime is produced, which is foluble in water, 
and fcparable from thence like a true laic, and which muTI be confidered as a 
faline matter, begun at leaft, and overcharged with the earthy principle. 

It appears certain that the cream of lime is not produced by any falts 
<■>1 iglnally mixed witli the lime-ftonc, unfolded by the action of fire, and thereby 
rrftored to their properties and folubility in water for it is not credible that at 
lead the greatelf part of the faline matter, which may have been originally 
mixed with the calcareous earth of lime-ftones, Ibould not have been already 
wafhed away by the water to which thefe ftones have been often expofed fince 
tlieir foimation. Befides, fuppofing even that fomc of that faline matter Ihould 
have remained, certainly it would be all walhcd out by one calcinatbn of 
li/ue- done, and extinftion in water ; but we know that quicklime once extin- 
gi. Led, and boiled in any quantity of water, may, by another calcination, be 
ic Lorcd to the Hate of quicklime, and to the property of folubility in water, 
and of producing cream of lime as much as before. This phenomenon affords, 
an additional proof, as well as an explanation of the theory of Stahl. 

Further, the addition of any faline fubftances to lime-ftones, which when 
calcined yield bur a weak quicklime, not only does not render the quicklime 
ntorc ftrong and aftive, but, on the contrary, confiderably injures its quality. 

Thele 
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'I hcic fa> 5 ls have been advanced by Mr. Macqucr, in his McnH)ir upon CV,;ick- 
lime, and they ihow that the properties ot cak.ircou. lloms ;xqs.iu\l by cal- 
cination are not occafioned by tlic prelenoc ot any laline matu r 

'I he firm adhefion of the warer to flaked quicklime (.i.-krvf; at enrion, 
and is fo confiderablc, that tlic water cannot be emireiy f-p iiatcd but by a fire 
as violent as is required for the firft calcination of lime-lb ne. 

Mr. Dulumcl has made a decifivc experiment to Ihcw the ftinicth of this 
adhefion. 

Having weighed an ounce of flaked quicklime, whic h had previoufly under- 
gone feveral ftrong calcinations to deprive it of all its water ; .md obferving 
that each ounce of this quicklime, notwithftanding all thefe c.ilcinaiions, re- 
tained more than three gros and thirty-eight grains of water, he expofed 
it again to a very violent fire in a melting furnace, and found that notwithlbuid- 
ing this further calcination, his ounce of quicklime ftill retained twenty grains 
of moifture. ( Mem. of the Acad, of Sc. 1 747;, 

“Hiis retention of the water united to quicklime during its extinflion may be 
naturally deduced from the adhefion contrafled between earth and water j wliich 
two lubllances really form a new compound confilling of two principles, one 
of which is fixed, and the other is volatile, and in which the vokriile p.trt is 
retained by the fixed part with a ftrength proportionable to the perfeAion of the 
combination of thefe two fubftances. Hence we m.ay explain the caul'e of 
the diiiiculty of drying flaked lime, and of the feveral phenomena before 
related which happened upon expofure of quicklime to air, and ulfia of feveral 
other properties hereafter to be mentioned, ail which Ihew the falinc quality 
of this fublbance. It unites to all acids with the fame phenomena, as it doc.s 
before calcination : and the neutral falts with earthy bafe-s, which are formed 
by the calcareous earth in thefe two (bates, are very funilar to each other, 

Salts (Neutral) with Earthy Bases'). 

Neverthlefs it feems as if the acid of all thofc falts, the bafis of which is quick- 
lime, adheres more (brongly than the acid of falts, the bafis of which is uncal- 
cined calcareous earth. 

Lime-water, which keeps dilTolvcd the mod attenuated and moft faline por- 
tion of the quicklime, as we have already (hewn, decompofe.s all falts with me- 
tallic bafes. 

Laflly, quicklime produces alterations upon fixed and volatile alkalis, which 
cannot be effedbed by uncalcined calcareous earths. 

Fixed alkalis, treated with quicklime, become much more diilicult to be 
dried, more deliquefcent, more cauflic, and much more powerfully folvcnt. 
The fame alterations arc produced by means of quicklime upon volatile alkali, 
which is thereby rendered much more penetrating, and fo (brongly deliquelccnt 
that it cannot be then obtained in a concrete (bate. 

Thefe changes are probably produced by the quicklime deptiving the alkalis 
of lome inflammable matter j and as probably the remaining inflammable matter 
IS a conftituent part of thefe alkalis, we need not be furpril'ed that their proper- 
ties are changed, and that even a decompofition of their parts Ihould happen upon 
the quicklime depriving them of this inflammable matter, if the adbion of 
the quicklime be fufliciently applied. And accorctingly it happens that by 



6o6 


u I 

a comiiuied treatiViCnt of fixed and volatile alkalis with quicklime, tliey may 
be la'i entirely deflroyed. 

As finiplc calcareous earths do not produce the fame efie^ls upon alkalis, 
it follows that quicklime has a more powerful aiSlion than thofe earths upon 
inflammable matters; and accordingly we find that quicklime unites more 
intimately than calcareous earths with oils and with fulphur, forming with this 
latter fubftance a kind of earthy liver of fulphur, which is foluble in water to a 
certain degree. 

This aftion of quicklime upon alkalis and upon infiammable matters is 
advantageoufly applied to give aftivity to the former, and to make them mort^ 
.capable of uniting with oils. Accordingly, the alkali employed in the coin- 
pofition of Ibap ought to be always lliarpened by quicklime. See Soap, and 
Lr.Y of SoAP-boiLKRS. 

Fixed alkali fharpened by quicklime, and reduced to a f>]id confiflenc-: 
by drying, is much more cauftic than ordinary alkali, and is employed as a 
cautery. See Cacstic (Common). 

The moU general ufe of quiiklimc is for building. The property which 
flaked lime has, when mixed wiih fand, .ifiorming a mortar or cement capable 
of hardening and acquiring a ftoney coiifillcnce, renders it ul'eful for the join- 
ing of Hones of building?, pavements, &:c. This mortar has allb tlie advantage 
of being impenetrable by water, when it has once become folid. See Mortar. 

Quicklime has medicinal virtues. As an abfurbent earth, it is anti-acid, 
and is capable of ablbrbing any acids which are produced in the ftomach 
by a debility of that organ, in the difeafes proceeding from a Ipontaneous acid, 
fo well deferibed by Boerhaave. It is fo much better adapted to thofe difeafes 
which are always caufed by inaftivity, and by the weaknefs and laxity of the 
fibres, as it has a tonic quality, wliich fimple abfbrbent earths have not. See 
Earths ( Aijsor rknt). 

As quicklime is alfo drying, and foniewhar cauflic, and *confequently cicatri- 
fing, ii iTiay concribure to the cure of certain ulcers, efpecially of the foft parts : 
accordingly fcveral able phyficians have preferibed it fuccefsfully even for inter- 
nal fuppuiMtions, and for the phthifis of the lungs. 

Laftly, the property which quicklime has of attenuating vifeid matters, and 
of dccompofing ammoniacal falts, has been advantageoufly applied in thefe 
later times to dilTolve Hones in the kidneys and bladder. An Englifh phyfician 
has made on this fubjeft feme experim:nts capable of giving hopes of fuccefs ; and 
M. Koux, Doc'tor-Rcgent of the Faculty of Medicine at Paris, who has alfo given 
other proojs of his chemical abilities, has added confidcrably to thefe experi- 
ments; a relation of which, with his own additions, he has publilhed in 
French f/j 

. (/) rnc experiments made by Dr. Black (Fixable), Alkalis (Fixed Vola- 
o . and related in the Eflliys phv- tile), and fomeothers. We fliall neverthc- 
iirai .iiid liirviry puMifhed at Edinburgh, lefs place under one . iew the principal 
have enah'ed that excellent chemifi to form and doctrines concerning quicklime, and 
ii c. anti I'atistaifory theory o; the changes for more minute explanations and proofs, 
la "' U:poii calcareous earths by means of we refer to the above-mentioned articles, 
< :i: . ; KCioii and of thofe produced upon alka- but efpecially to the Eflay itfelf above- 
}}. hy means of quickhme, Thefe we have quoted. 

aiirady mentioned under the articles Air The 



The beft flnethod of adminiftcring 

The claHs of earths and floncs called by 
natiiraliits caluireous^ or chalks and marbles, 
or tholb which by calcination arc con/er- 
tiblc into quicklime^ are found by experi- 
ments to confift of the following component 
parts. 1. Of quicklime^ or pure and tin- 
coml:>incd calcareous earth. 'I'hs quatitity 
of this In a piece (>f chalk was found by Dr. 
Black lo be: equal to of the whole, ti»e 
rtmaining jVj pans having been extricated 
by calcination. 2. O) fUMe air^ which 
when extricated is found t ) be permanentiy 
claliic, and un'nflaniniable. Concerning 
its properties, J / i ' Ajr (Fixahle). The 
quantity of thL air extfieateJ a piece 

of cljdJk, duiing its folution in an acid, w^as 
found by cU cxpernncht of JJr Black to be 
equal io y of tiic whole inafs ; anti tiic quan- 
tity of air cxtrirr t:d from a piece of marble 
was louiid by Rir. Cavendilh to be of 
the whole mafs. As the rclults of the ex- 
periments made by theft* two gentlemen fo 
nearly concur, we have reufon to believe that 
mild calcareous earth is always united and 
fat lira ted with a dctciminatc quantity of 
hxable air. 3 Of wa tar, A ceitain quan- 
tity of water is always extricated from cal- 
caict»us hones during their calcination, and 
may be colleiRcd by diftillation of rhefe ftones 
with a retort and receiver. The quantity 
of water obtained from the diftillation of 
ofteocolla, which i? ’a calcareous earth, by 
Mr. Margraaf, was found to be equal to 
7*1 of the whole mafs. Dr. Black found 
ihat chalk loit by calcination -fW of its 
Weight. If we deduct from that lofs, the f 
which he found by an experiment above- 
mentioned was the quantity of fixable air 
contained in chalk, the remainder or -yV 
Will be ihequant'ty of water, which is nearly 
equal to tiic quantity obtained from ofteocolla. 
IJcncc alfo we have reafon to believe that a 
ceitain determinate quantity of water is 
united with and faturatesthe calcareous earth, 
when mild,, or united with fixable air. But 
when this cartlv is feparated from its fixable 
air, it becomes then capable of uniting with 
a much larger quantity of water, which is 
alfo probably determinate,, as we (hall find 
when wceonfider the properties of quicklime, 

'fhefe are the only component parts of the 
jgiirer chalks, marbles, calcareous fpars, and 
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quicklime, efpecially for internal ufcj 

ftalailitcsj but many of the ftoiics and earths 
which are ufually calcined for making quick- 
lime, as many of the common lime-fioncs 
and marles, contain, bcfides the earth pro- 
pel ly called calcareous, various other Tub- 
iUnces intermixed, as fand, or vitrifiable 
earth, clay, and metallic calx^s Sonic 
of thef*, as fand and metallic caixvb, if not 
jji too large quantities, ;iic ultdiil ingrtdi- 
eius in the coinpolition of ino tar. But wc 
niuft in this article be underltood to mean 
calcareous earth unmixed v/ith any other 
njatters. Tne quantify of calcareous earth 
in any Ilmc^ihjiic may be diLovcrcd by ob- 
ferving liow much 0/ that ftoi'c is folubJe in 
m.sri'ne or nitrous aciti;, :nul by adding 10 
lJ)c folution of I he calcareo-j-i earth loriie 
cauftic volatile alk ii, iiy means of which, 
if any other earth, 21^ e.irth of alum, nie- 
taliic earths, have been difi’dved by 

the acid, thefe will be precipitated, and tlie 
calcareous earth alone will remain diifolved. 
By comparing the weight of the ftone ori- 
ginally employed with the weight of the 
undiflblvcd and precipitated parts, the quan- 
tity of calcareous earth in that llonc may 
be found : or this quantity may be pre- 
cipitated from the acid jn which it is dif- 
folvcd, by adding to the above fidution of 
calcareous earth fome mild fixed or volatile 
alkali, till no furtiicr precipitation is 00 
cafioned . 

Native calcareous earths and fioncs may be 
decoinpofcd, or rclolvcd into the above-men- 
tioned component parts, by fire or by acids. 

W'hcn they arc cxpi>rcd to fire, tUc water 
and the fixable air arc volatilifed, and feparated 
from the earthy parr, wliitii remains fingly, 
and is then quicklime. 

When an acid is applied to native cal- 
careous earths, their hxahle air is difan- 
gaged, recovers its dafticity, and is dif- 
lipaced, while the acid remains umt.d with, 
the earth and the water, forjnmg a fait wit[» 
bafis of calcareous earth. iVr bAf.TS* 'l*hc 
earth or quicklime may be fepaiatcd from 
the acid by means of a fixed alkali, which 
having a greater difpofuion to unite wit)*' 
the acid, precipitates the earth. If the 
alkali employed be caufiic, or deprived of 
fixable air, the earth precipitated will be. 
alfo cauftic, or quicklime. But if the al 

kail. 
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is lin.c-watcr, becaufe this water has all the medicinal properties of quicklime, 


kali employed be mild, that is, combined 
With fixiiblc air, this air will unite with the 
earth ; and thus the quicklime will be ren- 
dered mild, or reftored to its original ftate 
of native calcareous earth, combined with 
air. 

QiiicUimc has the following properties. 
I, It is entirely Ibluble in water, with 
which it unices fo rapidly, as to occafion 
confiderable heat. When expofed to air, it 
imbibts moilture from tlience. When united 
with as much water as is fufficient to make 
it a fluid paftc, it is called Jlaked lime. W ater 
faturated with quicklime is called lime- 
water. Accord in it to Brandt, lime-water 
contains about one part of quicklime to 
feven or eigh*" hundred parts of water. 
Slaked lime, or lime-water, being expofed 
to the atmofphcre, attract from thenco par- 
ticles of fixable air which float in it, by 
which means the quicklime is rendered 
mild, unloluble in water, and therefore 
appears on the furfacc of the lime-water 
or of the flaked lime where this combi- 
nation happens, in the ftate of mild or com- 
bined calcareous earth, convertible by a 
lecond calcinarion into quicklime, and is 
called it earn of lime. 

It the earth diflblved in lime-water be 
precipitated iiom thence by any tuoftance 
<{;Ptaininp: fixable air, as by mild alkalis, 
or mapneibi, it will unite with this air, be- 
come nv.id, and refume its former weight 
and piopcities whii h it poft'efl'ed before cal- 
ciintion. But if it be precipitated from the 
v;atcr by means of feme (ubftancc which 
does not contain fixable air, but which is 
mmre. ftrongly difpofed than the earth to 
unite with the water, for inftance, fpirit of 
wine, the caith thus precipitated will be in 
the ftate of qincklime, that is, cauftic, and 
foluble in waier. 

2. Qiiivklime unites with acids without 
efFe;vcff jce, which is nothing elfe than 
an ext'3 .U!on of the fo ablc air, of which 
quicklime has been alrcaily deprived. It 

, rf verthelHs faturates as much acid as it 
would have done if it had not been cal- 
cined. 

3. Quicklime is more powerfully dif- 
poitd to unite v^’ith fixable air than fixed 
or volatile alkalis, or rnagnefia. Hence, 


when treated with thefe fubftanccs, it takes 
from them their fixable air, and is itfelf 
rendered mild, and reftored to its original 
weight and .properties. Thus two drama 
of chalk, haling been by calcination reduced 
to one dram and eight grains of quick- 
lime, were thrown into a filtrated folution of 
an ounce of mild fixed alkali in two 'ounces 
of water, and digefted during fome timcj by 
which the calcareous earth became mild, and 
weighed one dram and fifty-eight grains. 
By means of magnefia, the calcareous earth 
may be precipitated from lime-water, and 
this earth is found to be mild, and to have 
deprived the magnefia of its fixable air. 
By depriving alkalis of their fixable air, 
quicklime renders them more cauftic and 
foiverit, for the fame reafon that itfelf is 
by this privation of air rendered more cauf- 
tic and powerfully folvcnt. This increafe 
of caufticity and diflblving power is con- 
fiftent with a general rule, namely, that 
the more fimple or Jefs compounded any 
body is, that is, the Icfs its general tendency 
to union is fatisfied, the more difpofed ic 
is to unite with or diflblvc other fubftanccs. 
See Air (Fixable), Alkalis. 

4. Quicklime has a difpofition to unite 
with fulphur, with which it forms a hepar 
of fulphur, finiilar to that made by fulphur 
united with an alkali, and, like this, foluble 
in water. It is alfo dHpofed to unite with 
oils and with animal and vegetable matters, 
by which means it poflefl’es a cauftic and 
corrofive property. 

5. Qiiicklime mixed with fand forms 
a mafs which hardens, and is ufed as a 
cement or mortar. The hardening Teems 
to be occafioned by a cryftallization of 
the calcareous earth when the fuperfluous 
water is exhaled, and is fimilar to the 
hardening ot calcined gypfum or plafter 
of Paris, when mixed haftily with a fuf- 
ficient quantity of water to effeA the cry* 
ftallzation of its minute particles. The 
ufe of the fand added to quicklime in 
making mortar is to prevent thofe cracks 
which would be formed by the drying of 
the calcareous earth, and by which its 
cohefion would be greatly diminiflied. 
I'his cftcdl the fand produces, by dimi- 

nilbing 
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and becaufe the parts of the quicklime dilTolvcd in it arc exceedingly fine, and 
confcquently perfeftly diftribiued. See WATaa (Limb), 

niihing the proportion which the con- mafs, which is to be thus expofed to con- 
tradtion of dimenfions, occafioned by dry- tradlion and drying } the fand being it« 
ing, bears to the dim^nhons of the whole, felf incapable of fuffering any conUaiftioa. 
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DLXXVII. 13 A 1 N. Sa Water. 

ULXXVIII. R E A L G A R, or Reai,oal, Thele names have 
been given to compofitions of fulphur and arfenic. Thefe two fubftances 
are capable of uniting together, efpecially when they are reduced to vapors, 
and fubliraed together. 'I'he whitenefs of cryftalline arfenic is always altered 
by union with fulphur •, and the new compound becomes yellow, inclining more 
or lefs to an orange, or even to a red color, according to the quantity of ful- 
phur united with the arfenic. When the fulphur is only a tenth part of the 
whole mixture, the fublimate is yellow. It is then called yellow realgar^ or 
yellow arfenic^ and in commerce orfiment. 

When the fulphur is a fifth part of the combination, the fublimate is red. 
It is then called red realgar y fandarachy red arfenic, &c. To few fubftances 
have fo many names been given as to arfenic and its compounds, as may be 
feen in fcveral authors of mineralogy, and particularly in Henckel’s Pyritologia. 

As fulphur fixes arfenic a little, the red realgar may be melted with a gentle 
hear i and when it has become folid, it is tranfparcnt, and then is called ruiiy 
of fulphur, or arfenical ruby. 

Thefe combinations of arfenic and fulphur are nor generally made in laborato- 
ries, bccaufethcy do not fuccccd well, as Hcnckel remarks, when pure arfenic and 
pufe fcl'vhur arc fublimed together. They are prepared in countries abounding 
in ores, which are fmelted by mixing together lome that contain arfenic, as the 
'.rh te pyrites, with others that contain fulphur, like xht fulphureous pyrites, or ful~ 
fLureous fcorias, the quantity of each of which is proportioned as experience 
i.iught. 

I’hefe artificial combinations of fulphur and arfenic ought to be diftingoilhed 
from thofe which nature offers to us ready made, as orpiment. They have 
been very improperly confounded by feveral authors. Both the natural and 
artifkial compounds are poifons, although Hoffman fays that the natural or- 

pimenc 
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pimcnt is not poilbnous. The yellow and red artificial arfenics are probably 
more pernicious. The principal ufe of thefe fubftances is for painting. 

When arfenic and fulphur are thus well combined together by I'ublitmtion, 
they cannot be feparated without fome intermediate fubilance, bccaufe they 
are volatile : but this reparation may be efFeded by means of fixed alkali or mer - 
cury. Arsenic. 

DLXXIX. RECEIVER. Receivers are chemical vcfTcls, which 
arc adapted to the necks or beaks of retorts, alembics, and other dillillatory 
veflels, to colled, receive, and contain the produds of diftillarions. 

Receivers ought to be made of glafs, not only becaufc this matter refills thr 
adion of the Itrongefl and moll corrollve fubllances, but alfo becaufc being 
tranfparent it allows the operator to fee through it, and to judge by the 
frequency of the drops, if the diftillation be too fail or too (law, and alfo 
if the quantity and nature of the fubftances which come over be fuch as is 
required. 

Almoft all receivers are kinds of bottles of different fixes, of a fphcrical 
form, the necks of which arc cut fhort, and each of which is pierced with a 
fmall hole in its lateral or upper part, to give vent to the air or' vapors which 
are too expanfive. Receivers of this form are called balloons. See Balloon. 

Some receivers are matraftes with long necks. Thefe are generally adapted 
to the beaks of glafs alembics. This long neck ferves to keep the belly of the 
receiver, where the liquor is colleded, at a proper diftance from the fire. 

Receivers have different forms for particular operations. Such arc thofe 
which have two or three beaks, either to be adapted to other receivers, or to 
admit at the fame time the necks of feveral dillillatory vclTcls, when the in- 
tention of the operator is that the vapors of different fubftances ftiould meet 
in the fame receiver. Such alfo are receivers for ejfential oils, which arc very 
convenient for the diftillation of thefe oils. To obtain the effential oil of 
aromatic plants, thefe plants murt be diftilled with water. The plant and the 
water are to be put together into a cucurbit, and the water, which is to receive 
a boiling heat, riles in diftillation, carrying with it the elTmtial oil, which 
alfo has the property of rifing with this degree of heat. See Ou s. 

As a large quantity of water muft be employed, that the plant may always 
be kept immerfed in the alembic, and confcquenrly a.s a good deal of it rifes in 
jrroportion to the oil, any receiver of ordinary fize w’ouid be ibun filled with 
water, with a little oil floating upon its furface; and would require to be 
frequently changed, which would be very troublefome, and would occafion a 
lofs of part of the oil. 

Thefe inconveniencies are avoided by ufing receivers contrived purpofely 
for fuch diftillations. They are fo made, that they are never fuU, but that the 
water runs our, and leaves the oil behind. They are a kind of glafs cucurbits, 
which contradl as they rife higher ; fo that their neck or upper opening is but 
nearly of a convenient fize to receive the beak of the worm. Tliefc receivers 
have another opening about the middle of the fweUing or belly ; and to this 
opening is joined a glafs tube, which bends and rifes vertically along the outer 
part of the receiver, lb as to be within two inches and a half as high as the 
upper opening. At this height the tube bends again towards the fide oppulite 
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to the body of the receiver, to pour into another veffel the liquor which rifes 
there. It forms the figure of S. 

Wlien this receiver is to be ufed, it is to be placed vertically under the beak 
of the worm. During the diftiUation, the liquor rii'es to an t cjual height in the 
body of the receiver and in the crooked tube : when therefore the height of the 
liquor in the receiver becomes greater than the height of the tube, it mull 
begin to flow from the mouth of this tube into another veflel placed on putjiofe 
to receive it : but as eflTeniial oils are either lighter or heavier than water, and 
as they are therefore always colleflcd either above or under the water, and as 
the liquor which difebarges itfelf through the tube is taken from the middle 
part of the receiver, therefore nothing but water can be evacuated at the 
mouth of the pipe, while the oil always remains in the receiver. I hus, with 
fuch a receiver, we may dlftill without the trouble of changing the veillls ; 
which is certainly very advantageous. 

DLXXX. RECTIFICATION. By redlification is meant 
the exact purification of certain fubfianccs, by means of difiillation or of 
JuUimstion. 

This operation is neceflaiy to difenpage many chemical products or agents 
from a mixture of extraneous matters which dellroy their purity. Thus, for 
inftance, vitriolic acid, when firft obtained from vitriol or from fulphur, is 
always charged with a confiderable quantity either of inflammable matter, which 
renders it black and fulphureous j or of iiiperabundant water, which weakens 
it. It is feparated from both thefe matters by a lecond difiillation, in which 
they being more volatile than the acid, are carried off; which fecond diftil- 
lation is called concentration or r edification of vitriolic acid. See Concentra- 
tion <^Vjtriolic Acid. 

Allb when animal and vegetable matters are decompofed by difiillation, all 
the portion of oil that is not volatile contained in thefe fubfiances docs not rife 
but with a degree of fire fo firong as to burn a part of them, and to raife along 
with them a confiderable portion of faline fubfiances, which, being mixed with 
the oily part, tonfiderably alter its purity. To purify thefe oils, which, from 
the’r burnt fmell, arc called erapyrenmatic., new difiillations muft be applied, in 
which, by means of a lefs hear, the moft volatile and purefi part of thele oils 
is feparated from the mofi empyreumatic and faline parts, which re.main at the 
bottom of the retort : this is called the redification of empyreumatic oils. See 
Oil fRiCTiFiED Animal) or ^Djppel. 

The ardciu fpirirs obtained by a lirfi difiillation of liquors which have under- 
gone the {pirituous fermentation, are overcharged with a large quantity of 
phlegm and light oil, wliich rife along with them in this firft diltillation. J hc 
product of this difiillation is called aqua vitce. It is an ardent fpirit very 
far ftc'ui the degree of dephlegmation and purity which good fpirit of wine 
ought to have to render it fit for chemical operations, and for fcveral com- 
pounds commonly ufed, fuch as perfumed waters and liqueurs for the table. 
I'his fpirit of wine is to be purified, or rather the aqua vitse is to be changed 
into fpirit of wine by new difiillations, (lowly condudted with -a gentle fire and 
water-bath, by means of which the moft volatile jpart that always rifes firft with 
die kaft heat, and which -is the true fpirit of wine, is- feparated frotTi the kfe 
volatile part that remains in the alembic, and which contains the phlegm and 
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oil of wine, by which the fpirit of wine was rendered impure- The firft liquor 
of thele fecond diftillations or reftifications is called rethfiei fpirit of wine. 
For its properties fee Spirit (Ardent). 

^Vhcn only a fmall quantity of fpirit of wine is to be redified, the operatioa 
is diflicult, elpocially when we would have it perfedlly redlified. The caufe of 
this difficulty proceeds from the very fmall quantity ot the hrft liquor obtained in 
tliis rectification. Several chemiits, to obtain a larger quantity or the firll fpirit, 
propofe to mix with the fj^irit of wine fome intermediate fublfan es to abforb 
and retain its phlegm and oil, fuch as d icd and calcined ialts, very dry chalk, 
tkc. Kunckel propofes to feparate more cfiedhially the oil, by adding to the 
fpirit a large quantity of water, and by diftillnig this diluted fpi.ic with a very 
gentle heat. This method is indeed very capabie of facilitating the reparation 
of tJic oil of wine from the fpirit of wine ; becaufe this oil certainly adherc.s to 
the fpirit, which is the chief obffacle to its feparation; axl becaufe the fpirit 
of wine lias greater affinity with water than with oil ; lb that when it is diluted 
with much water, it' quits the oil to unite with the water. '1 his expedient of 
Kunckel is therefore very good to facilitate the Icparatirm of fpirit of wine from 
the oil which renders it impure •, but, on the other hand, when it is praftilcd, 
we are afterwards obliged to deprive the fpirit of wine of the water with whicb 
it was diluted. 

All this trouble and inconvenience may be avoided by reffifying at once a 
large quantiiy of aqua vita;. Nothing more is required to obtain at once a 
confidcrable quantity of pure fpirit of wine, than to fet afide the twelve or 
fifteen pints firft drawn over from a large quantity, fuppofe from three hundred 
pints of aqua vitae, diftilled with a very gentle fire in a large alembic. As the 
moll fjpirituous, leaft aqueous, and lealt oily part of it always rifes firft, thele 
twelve or fifteen pints are perfc£lly reflified Ipirit of wine, efpecially when the 
heat has been well conduced. By thus keeping apart portions of the fpirit 
obtained at different times, we may have fpirit of wine of the fcveral degrees of 
ftrength and puriry. The weaker fpirit may, by another diftillation, be again 
reiftified. Laftly, the fpirit of moderate ftrength may be preferved, as it is fit 
for many ules. This method is followed by Mr. Beaume in the redtificatiou 
of ipirit of wine, and is certainly the moft convenient and the beft. 

The volatile falls obtained in the decompofiti .n of certain oily fubftanccs, as 
volatile alkali.s, from decompofed animal matters, are always very impure, and 
fpoiled by much fetid empyreumatic oil, which rifes along with them. They 
are purified and difengaged by fubjedfing them to new diftillations or fublima- 
tions with a well condudled heat. The fame obfervation is applicable to butter 
of antimony, artificial cinnabar, phofphorus, and of many other chemical pro* 
dudts, which are always impure when obtained by a firft operation, and muft 
therefore be purified by a fecond diftillation or fublimation. All thefe fecond 
operations, intended merely to purify matters, are called rectifications. They^ 
are not generally attended with much difficulty. We fliall not therefore enter 
into the details of them but we lhall obferve only, that all rectifications arc 
founded upon the fame principle. They all confift in feparating fubftance.s 
more voktile.from fubltances lefs volatile; and the general metliod of effecting 
this is to apply only the degree of heat which is necelTary to caufe this fepara- 
tion. DisTitLATtOH Sublimation. 
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DLXXXH. R K D U C T I O N or R E V I V I F I C A T I O N. 

'Mkis word, in its moft cxtcnlive fenfi', is applicable to all operations by which 
any fubfcanije is rcAored to itu natural Hate, or which is conlidered as fuch : 
but ciiftom confines it to operations by wluch metals are refiored to their nie- 
talKc ftacc after titcy have been deprived of tlii:. fl^re, either by the lofs of their 
phlngilton, as metallic calxes, or by the unitrn of ibrnc heterogeneous matters 
which difguife them, as fulminating^ gold, Imta ccrnca, cinnabar, and other com- 
pounds of the fame kind. I'hefe ralulVtsns are alfo called revivificatiom. We 
ihall treat of both rhefe kinds of ivdudbion . 

The reduflion of metallic calxes regards only imperfeft metals ; bccaufe 
thele alone are fufceptible of lofing their metallic properties by the lols of 
phlogillon. They may be deprived of this principle iry the aftion of air or of 
water, which changes them to ruft j or by the adlion of acids, particularly of the 
nitrous and vitriolic ; or, iaftly, by ordinary calcination, that is, by the com- 
bultion of their phlogifton in an open fire. 

Metals deprived of their phlogifton by any of thefe caulcs have not their pe- 
culiar color, luftre, dudility, nor eve s confiftence and gravity. They have 
the appearance of earths, the parts of which are unconnected, unlefs they 
have iuftained a fire violent enough to fufe them i and then they become brittle 
vitrified matters. 

But thele metallic earths, calxes, or glafles, are capable of being again 
combined with the inflammable principle, and of recovering all the metallic 
properties. For this purpofe their calcination or dcphlogiltication muft not 
have been too compleat, and the phlogifton muft be applied in a ftate favor- 
able for combination. Thefe calxe.s, particularly thofe or metals which cannot 
be radically calcined, as lead, bilVnuth, iron, and copper, may recover their 
ph]ogifl:on, and may be reduced even without fire or fufion, merely by the 
contact of phlogilllc vapors *, for inllance, by the vapor of liver of fulphur ; or 
v'icy may be reduced in the humid way, that is, when they arc precipitated by 
fomc; I'ubftancc capable of applying phlogifton to them. 

B it we muft obferve, that metals reduced by either of thefe methods are 
only* l.iyjerfieially fo, when the metallic mafles are confidcrably large; and that 
when the metals thus reduced confift ol fine molecules, thefe molecules, 
alilfough well reduced and provided with all their metallic properties, remain 
always disjoined and feparated from each other ; either becaule they are not 
fmall enou’^h, or becaufe they have not time to unite and agglutinate together, 
as they liave when they are combined by naiu:e ; for metals are certainly 
formed naturally by thefe methods : but the operations of our laboratories are 
very different from thofe of nature. Accordingly, in practical chemiftry a 
much more expeditious method for making thefe redudions is employed; 
which is fufion. 

The rcdu<5lion of metallitf calxes by fufion is generally a quick and caly 
cperatiin. It, however, requires certain attentions and management ; which 

(«i> Red. Concerning the fubftances which give a red color to ftuiFs, glafs, enameU, 
&c. fie (bt articles Flowers, FauiTS, Cocbiheal, Madder, KermeSjLac, Dvinc; 
Mamcaness, Fowder ^Cassius, Emamer. 
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arc ; i. To mix accurately the metallic calx to be reduced with the proper 
quantity of the matter v\ hich is to give it plilogillon. 2. To add to the mix- 
ture fome faline or vitrevu^; marrer capable of facilitating the fufion and repara- 
tion of the reduced metal from the icor'a. 3. To prevent any communication 
wi.h external air, that the prdogiflon may not be burnt and coniumed. 4. To 
keep the fire low ar firft, that the too great fwelling, which is generally 
occafioned by the re-a£tion of the inflammable principle with metallic earths, 
may b& prevented •, and to raife the fire towards the end, fo^that not only the 
metal, but alfo the fupernatant fcoria, may be perfectly fufed ; whereas it the 
fcoria was not well fufed and tenacious, it would retain mucli of ihe reduced 
metal, and prevent it from falling down to the bottom of the cruciole. 

The operations mull be very ( xrc^fly pcrlcrmed, cfpecially in effavs of oiea, 
in which theprccife quantity of metal is required to be known. Tiul'e cjT'tys of 
ores are in fome mcafure the only redutfiiions of this kind which arc perfurmttl 
in pradlical chemiflry, as the rcdudlion of pure metallic calxes diflers only from 
the former in requiring a lei's quantity of flux j becaufe ihefe calxcs do not, as 
the ores do, contain a difficultly fufiblc earthy or ilony matter : we therefore 
refer to the article Essay of Ores. Here we fhall only obltrve, that when 
we treat very volatile fcmi-mctals, as zinc and arfcnic, the redudition ouglit to be 
made in veflels perfeftly clufe ; for inflance, in an earthen retort. We find 
after the reduftion thefc metallic matters fublimed in the vault or neck of 
the retort. 

The redudion of metals which do not lofe their inflammable principle, as 
gold, filver, and mercury, is of another kind. As thefe metals can be only 
difguifed by the union they have coniraded with fome hca-rogeneou.s I'ubllance, 
they arc to be reduced, not by reftoring phlogiflon, but by fome intermediate 
I'ubllance capable of feparaiing from them the matter which is united with 
them. Thefe intermediate fubftanccs mull therefore differ according to the 
matter united with the metal. 

For inftance, fulminating gold may be reduced by fufing it with fulpimr, or 
with fixed alkali i becaufe either of thefe fubllances is capible of decompoling 
the nitrous ammoniacal fait which gives the fulminating property to gold. i>e&- 
Gold (Fulminatin#). Imna cornea allb is reduced by fufing it with a large- 
quantity, as, for inftance, with twice its wciglit of fixed alkali •, becaufe in this 
redudion the marine acid unireil w'ith the filver is to be leparatcd, and ilic 
fixed alkali is capable of effedlng that I'eparaticn. The reduct on of luna 
cornea is attended with difficulties, becaufe this compound is lemi- volatile and 
very penetrating; fo that when it is expofed to fire, fome part of it is always 
loft, whether it exhales in vapors or penetrates the crucible. Sevcial chemiils. 
recommend the redudion of luna cornea by fufing it with fat ma'ters, whli.h, 
from experience, 1 know to be a very bad method ; for the marine acid has a 
ftrong affinity with filver, and has no dirpofitiia to unite with phlogidon, or 
even with fubftancts which contain much of it. 

Luna cornea may alfo be well reduced by prccipitatiorr, and by rrejti:'g it 
with other metals which have more affinity than fi.vcr with marine acid, <uch as 
tin, iron, regulus of antimony. Mr. Margraaf give.s, in his Opujeuies Chmiweu a 
procefs which dpferves a place here becaufe* according to tlfis cxcelknc cho- 
■' tnift. 
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mill, a very pare fiK'er is obtained, and witliout any lofs. It conlifts in mixing 
well, iri a gUfs mortar, luna cornea with fome concrete volatile alkali, in the 
})ropor,ion of about five gros of luna cornea with an ounce and a half of 
v'olaiilf flic, to which a little water is to be added to give to the mixture a foft 
conullence. This mixture fwells with a kind of effervcfcencc. After it has 
been triturated a quarter of an hour, three ounce? of very pure mercury revived 
from cinnabar are to be added. The trituration is to be renewed for two or 
three hours, and half a gros of volatile alkali is to be added, to replace that 
which is diflipated -, and afterwards a larger quantity of water. Upon the addi- 
tion of this water appears a fine amalgam of filvcr, which is to be waflied leveral 
times, till the water comes ofFclear. This amalgam is then to be diifilled, by which 
the mercury is expelled, and all the filver which was contained in the luna cornea 
remains pure, excepting about four grains which have been walked away. 

The mercury of cinnabar is ro be reduced or leparated from fulphur, by 
mixing with the cinnabar any fubftance which has greater affinity with the ful- 
phur than mercury has, fuch as fixed alkalis, abforbent earths, iron, copper, 
l.’jrd, filv.T. or regulus of antimony. Filings of iron arc generally employed in 
this operation, an equal weight of wh ch is to be mixed v;ith the cinnabar, and 
the whole dillilleti togeilit r, by vdiich the mercury will be raifed and collefted 
ar the bottom of tiie receiver under fome water placed there to facilitate its 
condenl'ition The fulphur of the cinnabar remains in the retort united with 
Che intermediate fubftance employed for the reparation. This mercury is called 
merLur i revived from cinnalnr. It is jullly confidcred as very pure. 

DIjXXXiU. refining. Refining is a term ufed in chemiftry and 
iev'era] arts to fignil'y the purification of Ibme Jubilance, particularly of metals, 
as gold, filver, copper, iron, dec. 

\S e flTall here treat only of the refining of gold and filver j and for the 
refining of other fiibftances we refer to their leveral articles.' 

Gold and filver may be refined by fcveral methods, w'hich are all founded on 
the tfi'er.tial properties of ihefe metals, and acquire different names according 
to their kinds. '1 bus, for inftance, gold, having the property which no other 
'’netal, not even filver, has, of refifting the adlion of fulphur, of antimony, f 
nitrous ai ’d, of marine acid, may be purified by thefe agents from all other 
metaliic Jubilances, and conl'tquently may be refined. Thefc operations arc 
diilinguiftied by proper names, purification of gold hy antimony^ partings con- 
ccntrcHed partings dry parting. In a fimilar manner, as filver has the property, 
which the imperfufb metals have nor, of refifting the aflion of nitre, it may be 
rt fined by tins fait ; but the term refining is chiefly applied to the purification 
of gt Jd and filver by lead in the cupel. We lhali therefore treat only of this 
Jatt' ’ nian.ner of purifying thefe nieials, referring for the others to the words 
Pc; iiiCATioN Parting. See thefe words. 

'1 he refining of gold and filver by lead in the cupel is made by the dcftriic- 
tion. vicnl'Kation, and Icori^cation of allthe extraneous and deftruftible metallic 
fubllanccs with which they are allayed. 

i\s none but the perled meials can rcfiii the combined a£bion of a^r and fire, 
without burning, that is, without lofing their inflammable principle, their metallic 
properties and forms, and without being changed into earthy or vitreous matters* 
incapable of remaining any longer united with fubft-nt.es in a metallic ftate, 
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there is then a pofTibility of purifying gold and filver from all allay of imp 'ru-.lV 
metals merely by the a6lion of fire and air j only by keeping them fufeti till all 
the allay be deftroyctl: but this purification would be very expenfive, from *^Ih; 
great confumption of fuel, and would be exceedingly tedious. 1 have f tn 
filver allayed with copper, expofed longer than fixty hours to a ghifs-houre fire 
without being perfectly refined : the reafon of which is, that when a fniall 
quantity only of imperfedt metal remains united with gold or fiK'er, it is 
covered and protedted from the adtion of the air which is neceflary for the 
combuUion of the impetfedl metals, as of all combullible matters. See Cal - 
cination. 

This refining of gold and fiber merely by the action of fire, whitli wa.s the 
only method anciently known, was very long, difiicult, expenlive, and imper- 
fedt : but a much (hotter and more advantageous method has been difcovered. 
This method confifts in adding to the allayed gold and filver a certain quantity 
of lead, and in expofing afterwards this mixture to the adVion of the fire. Lead 
is one of the metals w'hich lolVs moft quickly and eafily enough of its inllam- 
mable principle to ceafe to be in a metallic (late ; bur, at the fame lime, this 
metal has the remarkable property of retaining, notwithllanding the adlion of 
the fire, enough of this I'ame inflanitnalile principle to be very eafily melted into 
a vitrified and powerfully vitrilying matter, called litharge. See Litharoe. 

'I’he lead then which is ro be added to the gold and filver to be refined, or 
which luppens naturally to be mixed with thefe metals, produces in (heir 
refining the following advantages : i. By encreafing tlie proportion of imperledl 
metals, it prevents them from being fo well covered and proteiiled by the 
perfedl metals. 2. By uniting with thefe imperfetSl metals, it communicates 
to them a property it has of lofing very eafily a great part of its inflammable 
principle. 3. Laftly, by its vitrifying and fufing property which it exerciles 
with all its force .upon the calcined and naturally refradtory parts of the other 
metals, it facilitates and accelerates the fufion, the fcorification, and the fepa- 
ration of thefe metals. Thefe are the advantages procured by lead in the 
refining of gold and filver. 

The lead which in this operation is Icorified, and fcorifies along with it the 
imperfe(?l metals, feparates from the metallic mat's, with which it is then 
incapable of rema'ining united. Ir floats upon the furface <rf the melted mals ; 
becaufe by lofing part of its phlogifton, it lofes alio part of its Ipecific gravity, 
and lallly it vitrifies. 

1 hefe vitrified and melted matters accumulating more and more upon the 
furface of the metal while the operation advances, would confequentl jro- 
te( 5 l this furface from the con<;a6l of air which is abl'okuely neceflary for the 
fcorification of the reft, and would thusftop the progrefs of the operation, which 
could never be finKhed, if a method had not been contrived for their removal. 
This removal of the vitrified matter is procured either by the nature of the 
vclTel in which the melted matter is contained •, and which being porous, ablbrbs 
and imbibes the fcorified matter as fall as it is formed, or by a channel cut 
in the edge of the velTel through which the matter flows out. 

The vcffel in which the refining is performed is flat and (hallow, that tlic mat- 
ter which it contains prelents to the air the greateft lurface pofli . This term 
refemblcs that of acqp, and hence it has been called eupel. See ^ te I. Fig. 10. 
The furnace ought to be vaulted, that the hcatmav be applied u 2-n t.hc luiface 
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of the metal during the whole time of the operation. Upon this furface a cruft 
or dark -colored pellicle is continually forming. In the inftanc when all the 
impcrfedl metal is deftroycd, and confequently the fcorihcation ceafes, the 
furface of the perfedt metals is feen, and appears clean and brilliant. This 
forms a kind of fulguralkn or corufcation. By tliis mark the metal is known to 
be refined. If the operation be lb condudled that the metal fuftains only the 
precile degree of Iieat neceflary to keep it filled before it be pcrfedlly refined, 
■we may obferve that it fixes or becomes folid all at once in the very Inftant of 
tlie corufcation •, becaufe a greater heat is required to keep filver or gold in 
fufion, when they arc pure, than when allayed with lead. 

The operation of refining may be performed in fmall or in large quantities, 
upon the fame principles, but only with Ibme difterences in the management. 
As the refining of fmall quantities of perfedt metals is performed in the 
fame manner as thefe metals are efiayed, the eflay being only a very accurate 
refining, we refer to the article Essav of the Value of Silver. 

Large quantities of filver arc thus purified, after the operations by which that 
metal is obtained from its ores. This filver, being always much allayed, is to 
be mixed with a fulficient quantity of lead to compleat its purification, unlefs 
lead has been added in its firll fufion from the ore, or unlefs it has been extraifted 
from an ore which allb contains lead ; in which latter cafe, it is allayed natu- 
rally with a fufficient quantity, or more than fufficient, for the refining of it. 
See Ores of Silver. One of the ores of this kind, which is treated in the belt 
manner, is the ore of Ramellberg in Saxony. I'he feveral operations which 
are pradifed in tiiis country, abounding in mines and excellent metallurgifts, 
have been exadly clefcribcd by Schluitcr. We fhall here give a fuccinfb 
c.xtraft of the method of purifying large quantities of filver, from Hellot’s 
tranfiation of Schlutter’s work. 

J he workmen give the name of the work to the lead containing filver, 
obtained by fmehing the ore of Ramellberg. The firft operation, called finingy 
upon this mafs of lead and filver, is performed in a furnace called a reverbe- 
ratory tuinace, from the vaulted form, which makes the heat reverberate upon 
the I'urf.ire ol' the metal. See a plan and feSlion of this furnace, Plate II. 
Iig. 1 6 and 17. Tliis furnace is lo conftruded, that the flame of the 
wood, which is put in the fire-place through a hole called the fire-hole, is 
directed fo as to circulate over the work within the furnace. The flame is 
thus direded by a current of air which is introduced through the afh-hole, and 
pafies out at an opening made at the fide of tlie p.ace where the work is. The 
wood is confiderably faved by this diredion of the flame. In the furnace a 
large' cupel or teft is to be difpofed. This teft is to be made with afhes of 
bet., ii wood well lixiviated, that the fait may be wafhed from them. See 
t.'i;Ri-L. In fomc founderies different matters are added to the afhes, as fand, 
lane, clay, calcined fpar -or gypfum. We may obferve, concerning thefe 
additions, that they would be very injurious, and would make the teft melt, 
if a ftrong heat were applied ; but the heat requifite for fining is only moderate. 
See (It the word Essay the inconveniences and marks of too ftrong a heat. 

When the teft is well prepared and dried, all the work is to be put into it at 
once, which is generally fixty-four quintals : the fire is then to be made in the 
fire- place with faggots j but the fufion is not to be too much haftened, fiift, 
tiiat the ti ft may have time to dry thorouglily, which is very eflential j for if 
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any moifture remained when the metal is melted, an cxplofion might hapjten : 
fecondly, becaufe the work of the ore at Ramellberg, and of moll others, is 
rendered impure by the mixture of many metallic matters, whicli ought to be 
feparated, otherwife they would fpoil the iicharge, a -.d give a bad quality to 
the lead afterwards obtained from that litharge. 'I Jiele extraneous matters 
found in the work of Kamelfberg are, copper, iron, and matt. As tlieic fub- 
llances are hard and refradtory, they do not melt lb foon as the werk^ ii' tiie 
heat be ijioderate 5 and befides, as they are fpecifically lighter than the mijauie 
of lead and filver, they float upon the furface of thefc two metals when melted, 
in form of a pellicle or fkin, which is to be taken off. Thefc impurities arc 
called the feum or firfl; drofs. The remainder forms allb a feum, wlucli appears 
when the work has received more heat, but before the litharge has begun to 
form. This is a fcoria which is to be carefully taken off, and is calkd the 
fccond drofs. 

When the operation is come to this point, it is to be continued by means of 
bellows, the air of which is diredled not on the wood, but on the I'urface ot the 
metals, by means of iron plates placed for that purpofc before the blaft-hole, 
and which are called papillions. This air is not intended to cncreafe the lire, 
but to facilitate the combullion of the lead, and to pufh the litharge to a chan- 
nel in the oppofite fide of the teft. This channel is called tks way of the litharge^ 
becauie through this paflage all the litharge, which is not imbibed by tlie tt“tl, 
flows out of the furnace. The litharge which is found in the middle of ihc 
large kmips is friable, and crumbles into powder like find. It is put in caflvs, 
each of which contains five quintals of it, and is fold by the name of faleable 
litharge. It is ufed for various purpoles, and particularly for glazing of earthen 
ware. The other part which remains is called cold litharge. It is remelted 
and reduced to lead. This fulion is called cold fujlcn^ and the lead produced 
from it, called cold lead^ is good and faleable, when the work has been well 
purified from the extraneous matters mentioned above. The tells impreg- 
nated with litharge are added to the feme kind of ore when fmelted -, bccaule 
they contain not only much litharge, which may be reduced to lead, but 
alfo fome filver, in all refinings, whether in great or in frnall, as Mr. l iliet 
oblerves. 

When about two-thirds of the work are converted into litharge, no more of 
it is formed : the filver is then covered with a fort of whire Ikin, which the 
refiners call lightening ; and they call the metal lightened Jilver or fned jllver. 
The filver thus fined is not pure : every mark of it contains about four gros of 
lead : it is given to workmen, who compleat the purification of it in the ordinary 
method, that is, by a fccond cupellation with a hotter fircj which latter purifi- 
cation is called refinings and the perfons who perform it are called refiners. T he 
workmen employed in this firfl operation or fining give improperly the name" 
lightening to the white fkin formed on the furface of the filver, w'hen brought 
only to a certain degree of fineneis) for we know that in cifays tlVe lightening 
or corufeation above-mentioned does- not appear but when the filver is per-- 
fcdly fine, or, at leafl, as fine as it can be made by cupellation. 

A fining of fixty-four quintals of work of Ramelfberg yields about eight or 
ten marks of .fine filver, thirty-five or forty quintals of litharge, that is, from 
twelve to eighteen of ialeAbte litharge, ffom twenty-two to twenty-three of 
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cold litharge, from twenty to twenty-two quintals of lefts, and fix or feven 
quintals ot drofs. The operation lads from fixteen to eighteen hours. 

If the filver before ihefe operations was allayed with goy* it retains it 
llill after the fining and refining. 'I'he gold, if the quantity be confiderable 
enough, may be feparated by parting. The oper;|tions for the purification of 
gold by cupellation are perfectly the fame as tliofe of filver. If the gold to be 
fined contains filver, this filver remains with it after the operation ; becaufe 
both thefe met-als refifl: the aflion of lead. I he filver may afterwards be 
leparated by parting. 

pLXXXl^^ R F. F R A C T O R Y. Tliis word is applied to un- 
fufible fubftanccs, or thofe which cannot be melted in a violent fire. 

DLXXXV. REFRIGERATORY. A refrigeratory is a 
copper vcfiel foldered round the capital of the alembic. Its ufe is to contain 
cold water, which is to be renewed when it is heated, and the hot water is to be 
let out at a cock fitted to the refrigeratory for this purpofe. The intention of 
this renew;.! of the water of the refrigeratory is to keep perpetually cool the 
capital of the alembic, that the vapors of the liquor which rife in diftillation 
may be condenfed more eafily and more quickly. Thefe refrigeratories were 
much ufed formerly, and all alembics were furniflied with them : but modern 
diftillers find that this vefiel is not attended with the advantages formerly 
believed -, for the diftillation cannot fucceed unlefs the capital of t M&e mbic be 
as hor, or alrnoft: as hot, as the cucurbit. Mr. Beaumc obfervedf^at when 
the capital was cooled by very cold wafer, the diftillation is foon ftopped, and 
does not again begin till the capital is conficieraly heated. 

The refrigeratory lias for thefe reafons been much neglefted, and a worm 
fubftituted in place of it, which is indeed a kind of refrigeratory, but different 
from the other in this refpeft, that it is adapted to the nofe of the alembic, in- 
Itead of furrounding the c:ipital. See Alembic, Distillation, and Worm. 
bee a'fo Elate I. J'/V. 8. 

DLXXXVl. REGISTER. Regifters are openings in different 
parts of furnaces, which are to be fhut occafionally. with ftoppers of burnt 
clay- l!y means of regifters we may govern the fire as we pleafe*, for by 
<.pt aing or ftiutting them properly we may not only encre4le or diminifti the 
aciivity of the fire, but alio we may apply its arftion more to one part of tlie 
furnace than another, by giving dirc<51:ion to the current of air which pafles 
thro’ it. Norwithftandingthc utility of regifters, ihey are much neglefted. Many 
clit mills have difufed regifters, probably bec.aufe they did not find the advantages 
from r!iem which they expefted. The realbn of this is, that regifters have 
fiithe;': ) been ill made Their principal fault is, that they are generally too 
fnvi/'. A regifter cannot have its proper cflcift unlefs it have an opening of 
tw >, three, or four inches, for -a furnace, the internal diameter of which is a 
i.ior: but we frequently fee furnaces of eighteen or twenty, inches diameter, 
with regifters, the openings of which ate fcarcely eight or ttfn lines. Befides, 
all thofe who ufe furnaces are far from underftanding their conftrudion. See 
Furnace. 

DLXXXVn R E G U L U S. The name regulus is given by chemifts 
to meullic matters when feparated from other fubftanccs by fufion. This 
name was introduced by alchemifts, who expecting always to find gold in the 
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metal collefted at the bottom of their crucibles after fufion, called this metal 
thus collcded, reguluSy as containing gold, the king of metals. But although, 
fince the cultivation of philofophic.il chciniftry, thefe mtt.illic mafles com- 
pofed of feveral metals mixed together are frequently called by this name, yet 
it is more particularly applied to certain femi-metals which have no proper 
natne, fuch as the regiihis of antimem, ngulns of arjenicy and regulus of cobalt. 

DLXXXVIII. R E G U 1 . US a/ A N T I M O N Y. Regulus 
of antimony is the femi-mctallic fubftance contained in mineral antimony, after 
it has been Icparated by proper operations from the fulphur which m'neralifes it. 

This fcmi-metal, when very pure and well fulLJ, is (jf a white fhining color, 
and is compofed of laniinm applied to each other. It is one of the nictaiiic 
matters which molt eafily takes the icgular arrangement of parts v;hich is 
proper to it. When it has been well fufed, and afterwards cooled not too 
haftily, and when its furface is not obliged to conform to the lhape of any folui 
matter which touches it during the time of its hardening, its regular arrange- 
ment becomes fenfiblc both externally and internally. This kind ot cryltallilatioii 
forms then upon the upper furface of the regulus of antimony a fort of 
liar, compofed of many radii idliing from one cen-ter. Alchcmills difpofed to 
the marvellous,, im.igined this to be very myfterious and fignificative, and that 
it was nothing jlels than a liar appearing to magi or fages to conduft thcr.i 
to the of the king But this wonder has been reduced by Stahl m 

his Cl'emicumy and by Mr. Reaumur in a Memoir of 1724, to wh.it 

it really is > that is, to the regular arrangement of the integrant parts of the 
regulus of antimony, when, by a perfect fufion and flow cooling, they liave 
had time and opportunity to place themlelves in that difpofition to which tin y 
naturally tend from their primary form : and fince that time, chemifis have 
found that this phenomenon is common to all metallic matters, which form, 
in fimilar circumftances, not liars, becaufe the integrant parts of eacii have 
peculiar lhapes, but different figures no lefs regular r.ml dependent on the form 
of thefe parts. It* is an efie< 5 t abfolutely fimilar to t!ie regulaiity of the figtae 
of falts in their cryftallization. CavsTALLizA riorc. 

Regulus of ^ntimohy is moderately hard, but, like the other femi-metals, 
it has no dudldily, and breaks in fmall pieces under a hammer. 

It lofes 4 ks weight in water. I'hc aftion of the air and of water 

dellroys its luftfe, as it does to all impeifeiSl metals, but it does not dcllroy 
and ruft it fo effectually as it does copper and iron. 

This lemi-metal is fnfible with a moderate heat, and as foon as it begins- 
to'be red-hot ; but when it is heated to a- certain degree, it fumes contii-!u.iily, 
and is diflipated in vapors, becaufe it is femi-volatile, like the other ll-mi- 
metals. 

The fumes of regulus of antimony, when paffing through air, form what 
are called argentine ftoivers of regulus of antimony. They arc nothing but the 
earth of this fpmi-metal deprived of part of its inflammable principle, and 
capable of being reduced to the Hate of regulus by its union with this principle. 
See Flowers (Argentine). 

This regulus, by calcination with a moderate fire, is deprived of more and 
more of its phlogifton, and is changed fucceflively firll into a grey calx capable 
of being fuied by a ftrongcr heat either into a vitreous and bnttle matter, but 
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brown or opake, or to a reddifh tranfparent glafs, according to its degree of 
calcination. Tlie former matter is a liver of antimony., and the latter a glafs of 
antimony. See thcfe 'words. 

If the calcination be continued longer, the calx of the regulus of antimony 
lol'es more and more of its phlogifton, color, voiatili|:y, fufibility ; and, laftjy, 
may be rendered fimilar to the white calxes of antimony prepared by more 
expeditious procefil-s, called diaphoretic antimoty., and bezoard mineral. 

Nitre detonates with this fcmi-metal, and accelerates more or lefs, according 
to the quantity of it employed, but always confidcrably, thele calcinations, as it 
does with all the imperfeft metals. 

Mineral acids difTolve regulus of antimony very difficultly. Aqua regia is 
the beft menllruum f f it. Neverthelels a very good combination of the marine 
acid with this meraiiic matter may be made by the procefs for butter of anti- 
mony. Sulphur adl.; upon regulus of antimony, with which it forms a compound 
not different from mineral antimony. Liver of fulphur diflblves it effedtually, 
and forms wit!’ it an antlmoniated liver of fulphur, more or lefs alkaline, from 
which a kermes mineral and golden fulphur of antimony may be obtained. 

We only flightly mention here thefe preparations of regulus of antimony. As 
they are made moft commonly, and even moll conveniently, with antimony, 
they are more particularly deferibed under the article Antimony, and under 
the articles of the fevcral names by which they are known. 

Regulus of antimony is fcldom found within the earth in any other ftate 
than mineraliled by fulphur, and in form of antimony. Mr. Anthony Swab 
mentions, in the Memoirs of the Swcdifli Accademy for 1748, that he had 
found, in a mine near Salberg in Sweden, a regulus of antimony not mineralifed. 

Regulus of antimony is eafily obtained pure and difengaged from fulphur, 
by the ordinary procefs for obtaining metallic matters from their ores, that is, 
by calcining them, and thus depriving them of their mineralifing fubftances, 
fulphur and arfenic, and afterwards by fufing the metallic earth with a matter 
proper to give it phlogifton. Thu.s, by fufing the grey calx of antimony, for 
inftancc, with black flux or foap, we fhall obtain a fine regulus of antimony, 
as Kunckel has Ihewn, and as Mr. Geoffroy afterwards p'raftifed. But the or- 
dinary method of making fmall quantities of the regulus in laboratories, and 
deferibed in book.s of chemiftry, is more expeditious, becaufe calcination is 
avoided. It confifts in mixing four parts of crude antimony with three parts 
of tartar and one part and a half of nitre ; in detonating this mixture, by pans, 
in a large red-hot crucible ; and afterwards by raifing the heat fo as to produce 
fufion. When the crucible is cold, it is to be broken, and at the bottom may 
be foun:’ a regulus of antimony lying under a faline fcoria, from which it 
is calily feparated by the ftroke of a hammer, as has been faid under the word 
anii.nony. 

The nitre added in this operation confumes quickly the largeft part of the 
fulphur of the antimony. The tartar is burnt and alkalifed. This alkali, mixed 
with a part of the alkali of the nitre, feizes a portion of the fulphur of anti- 
mony, with which it forms a liver of fulphur •, and this liver diflblves in its- 
turn a portion of the regulus of antimony, which confequcntly remains ip the 
fcoria. The fcoria al(b contains a certain quantity of vitriolated tartar formed 
by the acid of the portion of fulphur, the phlogifton of which has been burnt 
* during 



during detonation, and by a partof che alkalis of nitre and of tartar. As tartar 
enters largely into this, mixture, and as it conr.iins much oil, a fufficient quan- 
tity of phlogifton remains (as the quantity of nitre ufed is but fmall) to re- 
duce the earth of the antimor.y to a metallic ftate. 

We may eafily perceive i!iat this fufion of the ore of regulus of antimony, 
•with intention to feparate from '.t the regulus, has no other advantage than tliat of 
being very expeditious, becaule the calcination, ■which is long, is avoided. 
But it does not procure all tlie metallic matter of the ore, lince a part of 
it always is combined with the liver of fulphur in the fcoriaj and alfo as regulus 
of antimony is volatile, much of it is difiipated in fumes during tlie deti.nation. 
This method, therefore, which withr.it this inconvenience would be well 
adapted for obtaining at once a metal from a crude ore, is evidently unfit for 
the purpofe of eflay, in which cafe, great care mufl: always be taken that no 
liver of fulphur be formed during the operation. For this reafon the ore (null 
be deprived very apcurately of all its i'ulphur by torrefaftion before it is fufed. 
Some chemifts even avoid the ufc of alkaline fluxe.s, as the black and white 
iluxes, in fufions for eflays of ores, becaufe a fmall quantity of fulphur frequent- 
ly adheres ftrongly to the ore, notvvithflanding the calcination ; and this method 
is certainly the fafeft and moft accurate. But MKhen the precife quantity of 
metal qpntained in the ore is not required, we rnay conveniently ufe this fufion 
of crude mineral with crude flux, as is ufually done for the obtaining of regulus 
of antimony in chemical laboratories. 

Regulus of antimony is one of the moll important metallic matters, becaufe 
it furnilhes fome very powerful remedies. When taken in fubftance, it is 
emetic and purgative, but is uncertain in its effefts, becaufe it onlv afts when 
it is diflblved, or corroded by the fubflances it meets in the prim® vi®, and 
becaufe thefe folvents are very various, according to the nature of the aliments^ 
and alfo to the variable ftate of the temperament. When the ufe of antimony 
was firft introduced, fmall globules of the regulus were taken internally, which 
palled through the inteftinal canal, and lafily were thrown out of the body 
along with the evacuations which they occafioned. As thefe globules or pills 
were neither diminiibed nor altered fenfibly after thefe operations, and as they 
were capable of ferving an indefinite number of rimes, they were called 
perpetual pills. Cups aliTj were made of the regulus of antimony, in which 
wine being left, acquired a purgative quality j but as the wine diflblved more 
or lefs in proportion ro the quantity of acid contained in it, and as wine is very 
various in this relpedl, hence the eftedts of this wine were not more certain 
than thofe of the perpetual pills. Since the difeovery of better antimoniai 
preparations, thefe ancient remedies have been negledted. Their uncertainty, 
and even the dangerous accidents which they frequently occafion, have un- 
doubtedly contributed not a little to the oppofuion that many phyficians, 
otherwife perfons of merit, made for a long time to the ufe of antimony, when 
it was firft introduced into medicine. The famous quarrels excited concerning 
antimony are w.ell known. On both fidcs of this conteft there were fome 
reafon and fome error. They who rejedlicd the ufe of anti nony certainly erred 
in proferibing a fubftance capable of furnilbing fo excellent remedies ; and 
the moft zealous partifans of it were too extravagant in their praifes, at a time 
when its qualities and the methods of preparing it were not well known, and 

when 
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when the cffcvls of the antimon’uls then adminiflered were fo uncertain and 
dyngerous. 

kcgulus of antimony is alfo iifciul in many arts. It enters into the compo- 
fu.oiis for metallic fpcciikims of lelcfcopes* and for printing types. 

According to Mr. Geofi'roy’s table of affinities, it unites with metals in the 
following Older. Iron, copper, filver, and leatl •, and according to Mr. Gellert, 
widi zinc, iron, copper, tin, lead, filver, bifinuth, gold. 

DLXXXIX. REGULUS (MARTIAL) o/ANTIM.ONY, 
or Regulus of Ani’imo.vv Precipitated ly Metals. Rcgulus of anti- 
mony has much lets affinity with folphur than moll other metallic matters, 
as iron, copper, tin, lead, filver, and bifmuth. Accordingly, when crude 
antimony is ruled with a fufficient quantity of any of thefe metals, the regu- 
line part may be feparated from the fulphur. A true precipitation is then 
made by the dry way. As iron, of all metals, has moll affinity with fulphur, 
it is preferable to any other for the reparation of rcgulus of antimony by this 
precipitation. 

The procefs uled for that purpofe confifts in making fome horfelhoe-nails 
white-hot in a crucible (thefe nails being foft iron and eafily fufible with ful- 
phur), to which is to be added twice their weight of crude antimony, and in 
jirocuring by a llrong heat a fufion of the whole, after having covered the 
crucible. 1 he iron which unites with the fulphur of the antimony is by its 
means perfeftly filled ; and, being rendered lighter than the reguline part of 
the antimony then deprived of fulphur, riles to th; upper part of the melted 
mafs, while the regulus links to the bottom. 

If the fufion has been compleat, we lliall find upon breaking the crucible, 
when cold, a fine regulus of antimony cov'ered with a hard fcorla, which is a 
combination of iron with the fulphur of antimony. The moll elTential point 
to be attended to in this operation is to give a fufficient heat for a perfeft 
fufion j but as this heat mull be very ftrong, mod of the procefles direfted 
ill books for the preparation of this regulus, order the addition of a quantity 
vt nitre equal to a fifth part of the antimony employed, as foon as the fufion 
toinmences. 1 his nitre detonates with the phlogillon of the fubllanccs con- 
i<.in<:d in the mixture, its detonation makes it confiderably more fluiil, and this 
11 're, when alkalif'ed, mixing with the Icoria, forms a liver of fulphur, which 
tiiifolves a portion of the metals, and makes the Icoria more fluid by giving to it 
a fiiline quality. 

Lcmery and many others ciirefV, that the regulus Ihould be afterwards fuled 
thrice, and that in the firll of thefe three fulions an eighth part of crude an- 
tiiV'Ony, with the fame quantity of nitre as in the former fufion, Ihould be 
a.: ied, and the nitre only in the two latter fuiions. 

I’hc crude antimony added in the fecond fufion is intended to carry off by 
means of its fulphur a p%rt of the iron which may be united with the regulus, 
and the nitre wh.ch is to be added in each of the following fuGons is intended 
to purify furdier the regulus from any remaining portion of fulphur. The 
intention then of all thefe preparations is only to obtain a pure regulus of 
antimony, wliich may be obtained otherwife much more eafily. See the preceding 
article. 


DXC. 
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nXC. REGULUS tf/ ARSENIC This is white arfenic, 
to which the probities of a fcmi-itietal have been given, by combining it pro- 
perly with a fufiicient quantity of phlogifton. 

Rf^lus of arfcnic may be made by feveral methods. The procefs anciently 
ufed mt this purpofe conufted in mixing four parts of arfenic with two pai ts 
iff blae|k one part of horax, and one part of filings of iron, or of copper 
and quieldf fufing the mixture in a crucible. When the operation is finilhed 
a regulus of arfenu: will be found at the bottom of the crucible, of a white hviL 
color, hnd confiderably folid. The iron and copper employed in this piocefi are 
not inmnded, as in tne operation for the raa'ntal regulus of antimony, to pie- 
cipitate the arfenic, and to feparate it from fulphur or any other fubftance •, for 
the white .arfenic is pure, and nothing is' to be taken from it, but, on the con- 
trary, the inflammable principle is to be added to reduce it to a regulus. The 
true ufe of thefe metals in the prefenr operation is to upite with the regulus of 
arfenic, to give it more body, and to prevent its entire diiXipation in vapors. 1-Ience 
the addition of iron, -while it procures thefe advantages, has the inconveniency 
df altering the purity of the regulus ; for the mecaUic fubllancc obtained is 
a regulus of arfenic allaypd with iron. It may,' however, be purified from 
the iron by fiablimation in a clofe vefiel *, by which operation the regulifed 
arfenical part, which is very volatile, is I'ublimed to the top of the veflcl, and 
is feparated from the iron, which, being of a fixed nature, remains at the bot- 
tom, We are not, however, veiy certain that in this kind of re<9:ificanon, 
the regulus of arfenic docs not carry along with it a certain quantity of non , 
for in general a volatile fubllance raifes along with it, in fublimation, a part of 
any fixed matter with which it happened to be united. 

Mr. Brandt propofes another method, which we believe is preferable to that 
deferibed. He directs that white arfenic (hould be mixed with foap. Inftcad 
of the foap, olive oil may be ufed, which I have found to fuccecd well. The 
mixture is to be put into a retort or gUfs matrafs, and to be difirillcd or fub- 
limCd with a fire at firfe very moderate, and only fuificient to raifc the oil. As 
the oils, which are not volatile, cannot be diftillrd but by a heat Igfiicient to 
burn anfi decompofe tHeiii, the oil therefore which is mixed with tlie arfenic 
undergoes thefe alteratiooili and after having penetrated the arienic thcM-ougbly, 
is tfs^uced to a coal. Wiien no more oily vapors rift, wc may then know 
that the oil is reduced to coal. Then the fire mufe be encred.icd, and the 
metaUifed arfenic will be icon fubltmed to the upper part of the vi'fleJ, in t he 
infide of which '.t will form a metallic cruft. When no more fubhmes, ;ho 
veftel is to be brokep, and the adheiing cruft of regulus of arfenic is to be 
feparated. 'I he regulps obtained by rhis fitft operation is not generally p<’r. 
fe^jL or not entirely as a p?jirt of it is always overcharged with fulginous 
maasr, and anotlicr part has not enough of phlogifton, which latter part adheres 
TO ^ inner furface or the cruft, and forres grey or brown cryftdls. This fub- 
limute muft then be mixed, with a lefs quantity of oil, and fubiimed a f c<'md 
time like jihe firft ixlid eSren, to obtain as good a regulus as may be made, a 
third.?ft»bHo»ation in a eWftt veflfcl, and without oil^^ w neceflary. During rhis 
operation, ^ithe oil which if rnore fetid than any other empyraunatic oil, 
and is diisltdft intupporuble. This fmell certainly proceeds i'lom the arfetve, 
the fthell of which ftrong and difagrceable, when it is heated. 

Llll Rfgulus 
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Regulus of aifcrtic, made by the mcthoj! I have d^fcfibed,‘artdl irfhich 
fidcr ds the only one which is pure, has all the properties <jf 4 
It has metallic gravity, opacity, and lu^rte. Its color ii^ #hm' pfi li^^ «’ 
nrmlhes in the air, is very brittle, but much more vbiatii^ thp $tily pmw 
kuii-metdl. It eafily lofcs its infiammaWc prtucijpl& wljen fUblimw in 
into which the air has accefs •, the fublimate having the Sip{ikarA%(|;0 <w mflf 
fiowers, which by repeated fublimations become entirtly whiti^ ahd IjUtailar 
to white ciyrtdlhnc arfcnic. _ » • . 

\v hen re; ulus of arfenic is heated quickly and ftronfcty in op^ft «r* hit lUidnir 
a muftle, it liurns with a white or blulfli flame,^nd oilupatfcS in K thlbk buttle, 
which has a veiy fetid fmcll, like that of garlic. , 

Regnlus of ailcnic may be combined with acids and moft metals. As whfte 
aileiul hUo can unite with thefe fubftances, we lefer to, that article. We fllall 
only obfeive here, that, according to Mr. Brahdt, in the Swedilh Memoiti^ lihfe 
regulus of arfemc cannot be united with mercury. Altho* the pj^nomeoa tiie- 
hi hired b> white arfemd and regulus of arfenic in folutifan]^ and allays alfc pi% 
baUy the fame, yet an accurate tomparifpn of thefe svould delerve riOtice, 
clptt.ially if the regulus employed were well made 5 for feme didbrence mull: 
p.-vjcccd fiom the greater or lc6 quantity of phlogiRon with vTnich it is 
united. See Arsinic. 


DXCI. REGULUS < COBALT. Regulus of cobalt 
is a femi metal lately difeovered, and not yet perfeflly well known. It receives 
its n.ime from cobalt, becaufe it can only be eatraacd from the mineral pro- 
pel ly lo called. 

I lie procefi by which this femi-metal is obtained 1# fimihr to thbfe generally 
u(td for the extraftion of meiaUfrom their ores. The cobalt mdft be thoroughly 
toi relied to deprive it of all the fulphur «id arfcniC It contmns, and the ufl- 
nit tallic earthy and ftoney matters muft be frparated^ by pdhing. Tbe cqbalt 
thus prepared is then to be mixed with double or triple its quantity of black 
flux, and a l.itle decrepitated Ica-falt, and muft be fufed either Iq a forge or 
in a hot furnace. For this ore is very difficult of fufton, 

W hen the fiifion has been well made, we uqd breaking the crUeijMe, 
after it has cooled, a metallic regulus covered witblrlll^a Of adbep blue color. 
'I he regulus is of a white metallic color. The fudlKe of its fradture iS dofe 
and fniall grained. I’his femi-metal is hard, bye brittle. When tho fulioin 
ha'' bt rr. well made, its furface appears to be carrqd with thpy tOrtvOx ihredds 
wluch crofs each other diverlely. As almoft all CObAts cowwit allb bifiqlith* 
and even as much as of the regulus itfeUv this fei^ucod by 

ou ration, and precipitated in the fame' manner aa die l^liiaof Imf 

•iithough thefe two metals are flheqdently muted In 
in cobalt, thw arc incapi^Jble of unitior ^ 

and feparate ttotn one another whei * 
of the crucible riheb We find bpdi 
I'iving a greater Specific 
leparated from eaqh Other of 
dillinguidied from the rdgulo|i '' 


crucible, but .ilfb by the wee JhariM m,a!i jn 

which are very difiictefat fiwodwclw^ aftC-Ooltwd^Stobf 
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TMis Uftni-metal is more difficwlt of than any other, n lefs cafilv 

calolnab^ and much left volatiJc* Its calJt » g^t“V, ami more or lefs brown . 
af^ '(then fufiiid with vitridable matters, it changes mro a beautiful blue 

This cpIx then is one of thofo which prekivc always a ]iait 
of prliicinlft. it U fuluble in acids as the i<‘‘>,utu«i is. T lus 

i$,;^luble in vUtiolfct marine, nitrous adds, and in aqua lopi, ro all 
wiukdi it communicates colors. Thefolution in vitiiobc acid is uddifh*, the 
lolutioti in marine acid k of i fine bliiifli^reen when hot, and ks color 1 , 
atmoft: totally effaced when |u|d» but is eafijiy u‘Covcrable by heaunp, it, witli- 
obli^hei^ obUgiad to uhlMHdie bottle cdnuuiing it. 1 his folutiuu of t!.(* 
cahr or regums ofcobaliik^ toe the fympaiheuc ink, lor without man.'r 

acid this Ink cajinot be made, .fee Ink (SvMPsrHi.Tic). 

All thd folufions of regulus of cobalt tdty be pwcipiratcd by alkalis, and 
thefe precipitates are blue, which color retain when vunfitd with ihc 
ftrongeft 6ro, Hr ^ 

n Not only fympathetic ink, bqt alfo rcgulus or cobalt, may be made fiom the 
zajrfi eonimonly ibid, which is hothing elfe than, the calx of rcgulus of cobalt 
mixed with more or left pulverifed flints. For this purpofe we mull feparatc 
as well as we can the powdOr of flints from it by wafhing, as Mr. Beaunio 
does, and then reduce it with black flux and fea>falt. 

Rcgulus of cobalt frems incapable' of uniting with fulphor , but it eafily 
ubites with liver of iblphur, and the onion it forms is fo intimate, thu Mr. 
%caum^ could not (epatate thdfe two fubflances, otherwife than by precipitation 
with kn add. 


• Many curkms and interefring remarks are frill to be difeovered concei ning 
'this fljftjkular fcrtii*m«taj| and we moy hope to receive further information from 
the en^vors of chemlfta iflwi, have undertaken the examination of it, Mr. 
Beaumd particularly hits made confiderable experiments on thu iubjefr, part of 
which he comttluAicfteis to tho public in his Courfe of Chemiliry. All the new 
remarks m this article are from Jdm. WO wi£h that this able chetnift would pub- 
lilh the numerous experintenylilyiai made on this fubjefr. S^e Cobal 1 , Ink 
(StMfATltiiaTie), and Smalt. 

tXXCll. RESIN. .The name in its moft general fenfe might be 
applied to all folid or concrete oily fubfrances, not only tliofe particulaily called 
tffiM, Is t^akt /oHMTaeh, wmf ptieh^ &c. but alfo to wax, butter, fat. 


a and cfikiciaflf to dn add matter^t for we know that a liquid oil may be 
thick' jsjl Ihe addition of an add, in propwtiop to the q^aOtky of acid, 
ww ihlW^ w odhjbinatkwi. We alfo know, that by decompofing concrete 
hf/dlfti|l«)Plt <#1 jifaMln a quantity of add fo much greater, or fo much 
m liUy Wg ladBiW# folid $, or at leaft, that the quantity of liquid 

#Mpiaed is pioportionable po the quantity of acid 

frpiratail,'' ' ) V 

^ .I^U'la . Bur 
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But all concrete oils may be naturally combined with a fuSctent quantity Of 
acid, to give it this conliilence, in two manners ; for either thw have received 
oiiginally from nature a fufficient quantity of acid, or elfe, being formed origi- 
nalTy fluid, they have loft by evaporation the j^rt which is the moft thilty moft: 
volatile, and Icaft charged with acid, or leaft pcrflftly combined whh ecid s by 
which the proportion of well combined acid is more and more encrca&d 
in the portion which is not evaporated, and which is therefore rendered 
thicker. ^ 

According to this diftindtion, concrete oils ardBturally divided into mo dalles, 
the former comprehending thofe which are alwa^ ^0V)pd in a folid ftate, as wax, 
butter, and the fat of animals, and the latter comprehending the thickened or 
confohdated refaduums of oils, which, from a liquid Hate, have become concrete 
by the diOipation and evaporatiqu^of their moft fluid part. This lecond clafs 
includes ah concrete oils, to wln|b the name of reflns has been applied. The 
properries of all concrete oils of the former ?laft Ihew incontcftably that thefe 
oils, or oily concretions, arc of the kind of oils which are moft fwcet, moft 
unduous, lead inflammable, and le.tft volatile. Accordingly, all thefe matters 
refcmble each other cflentially, and only differ from one another by their greater 
or lefs Iblidity s but the rtfins or concrete oils of the fecond clafs arc vei 7 dif- 
ferent from one another, foinc of them having a ftrong aromatic fmcll, and 
thfltilving eafily and entirely in fpirit of wine, and others having little or nofmell, 
at Itaft when cold, and being totally unfolublc in fpirit of wine i fuch as 
copal Thefe properties fo different amongft fubftances, confounded under one 
general name, fiiew that the liquid oUs whence they were formed wens 
eflcnnally different. The former reflns ought to be conftdered as the refiduums 
of eflcntial oils and natural balfams, fince they ^evidently retain the principal 
properties of thefe. The latter can mily be the reiMucions of certain oils not 
vo].itilc, unloliible in fpirit of wine, but capable of becoming rancid, thick, and 
drv j as oil of linfeed, hemp, nuts, &c. for thde oils, kept a long time in a dry 
place, in open (hallow vcflels, become "-ciflillllffir traniparenc, deprived of all 
Imell, and unfbluble in fpirit of wine, likel|ipiun called Natural 

lefins of this latter rials are mufrh rarer than timt of the former, becaufe more 
vegetable!. h.ivc a luperabundant eflential oil than a fuperabundance of drying 
oil, which is not volatile } or, leaft, tiiis fecond kind of oil is lefs eaflly 
evapbr ibV than the former. 

Refinous matters have not been fuflicientiy examined. ^ We might probably 
find many of them fimilar to copal, and alio others* which, ptoctfediflig from 
the two iunds of oils above de/oribed, mixed and evapqfcfted togethtsr, would' 

{ irtake at the fame time of the two kinds .of rerms.refolting from and 
would hold a fimilar relation to the two kinds of rtifins,. widen gumprews hoM 
to gums and reftns. Amber and ocher folid bicumetlit, lUfo tfr# Oily 

dincrete matters, Unfolublc in fpirit of wine, and evidcdtfy Origin,, 

are probably formed by oils volatiles thickened and dt'.by 

intimate combination with mineral |.oid8. ' ' > 

Reflns, being ouly foiclkcu*^. Waqia, are coUeM, ai fhefd ba^dnr *rc» 
upon trees and plants frtfot wliich i^ey have exfuded,' $cvem of tlwny are 
obtained by att. Such is the ^r/<ro» which is obtainnd by ttiaking it mele 
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«nd etfuSc, by means of heat, from firs, pines, and other trees of this kini, 
which contain large qtunutics of it. Such alfo are tlie refms uf jahp, fcani- 
mony, andturpeth, which aie obtained for tncdicinal nftv, by di<'cllln^ the 
VegMSiblas containing them previotifly well dried, in fpiiit ol wim, lioin whkh 
thw are afiiertYards leparated by adding a targe quantity of water. 

Refms are employed for many purpofes. The chcapeft kinds are ufed for 
torches, and to cover the outfidcs of (hips and boats. The fine, tranfparenc 
refins‘compofe varnUhcs. Many of them arc employed medicinally ; nthcr rx- 
teinally, as, for inttance, thde which enter, into the compolition 6 t ointments 
and plafters i or internally, as the refms of fcammony, jalap, turpcih, whi».li 
are purgative. Other reflns, the fmell of which is agreeable, as, tor inftance, 
benjamin and ftora*, are emptoyed as perfumes. See the artuks 
BiTUMEtts, Oils, W Gom-IIlsihs. Sefalj'o tbe'DitJhnary ef i^atUtal Ihjiary 
ftr the pArticular detaH of the different Unde reffns and their ufes, 

DXCin. R E*T O H T. Retorts am vrllcls employed for many dilLl- 
lations, and tpoft frequenily for thofc a^lych require a degree of heat foperbr 
to that of boiling water. This velTel is a kind- of bottle with a long netk lo 
bent, that it makes with the belly of the retort an angle of about fixry” dcfriec-.. 
From this form they have probably been named retorts. 1 he moft capaci-)iij 
part of the retort is called vts helly. Its tipper part is called the anh or rojf of 
the reterti and the bent part is the neek. See Plats; I, Frg, i. and a, 

Retorts differ m form and materials : their bellies are generally round : fome 
of them are oblong and lhaped like a cucuibit: thefe arc called Knffiff retorts. 
They arc preferable fpr the dlltiUation of matters which arc fubjeft to Iwcll and 
to pafs into the receiver before thcy_ be dccbmpofed. 

A retort which has a Httla hole pierced in its roof is called a tubulated retert. 
This hole muft be capable of being cxaftly ctofed with a ftopper of proper 
materials. Rctons of this kind are employed in diftillarions, where foiie 
matter m’ult be introduced into the retort after the receiver is joined to it, 
08 in the diftiUation of finoking marine acid, and in the operations for pro 
cMtine the levta'al kinds of tfyffus. 

If the retort be well made, the above-mentioned inclination of its neck mu(i 
be moft favorable to diftiUation. When the neck is too much inclined, the 
receiver cannot be cohycnicntly luted to Is aifo by th|s form brought too 
near the furnace. If the neck be todope inclined, the vapors or hquor, 
which rife in diftiUation can fcarcely flow^ the receiver from want df lulli- 
efent defeent, and only circulate in the belly of the retort. Retorts, when too 
ftrait in thdr bending, am very faulty. This form mt^l be an impediment to 
diftStetton *. the pa 01 ^ thereiom ftom the beliy to the neck of the retort mud 
be free ahd wide, and gmdbllly diminilbing to the extremity of the neck or th< 
mOutHofdm mfort. 

ll,atortR,af diPrcnt are ufed in chemical opemtfonsi of commor 

giaft, qryftid-gllR, >»»»♦ ^cforts of glai^ are ufed for all tpra- 

tions wnich waolm a \m mat than is fu%ient for their ftdion. Eartlieu 
cetortti^te wceHMy whafo’glieM heat U rtquiliitc, as in the preparation of phof- 
|h(Me«Hi, KnoA afo not mut^ ufdi m they datt only Ik-i^ for the difol- 
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laiinn of fubftances Which cannot' ad; upon metal, tn4 |i9 

aic few in number. They can feldom be employed but fi>r the cuibyulatioe^pif 
mercury and of animal matters. i . . * t 

Dxav. R E V E R B E R A T O R.y. , 

DXCV. RRVIVIPICATldN. HsnuoT^m* 

DXCVI. R fl U B A R B. (u) 

DXCVfL R I S I G A U The fame asfREALOAR. 

DXCVUI. roasting ef % O R E S. St^ SwVrtwa , e/ 
Oars. 

PXCIX. ROSEMARY, (s) 

IX:. RUBIN tf/ A N T I M O N y. Tfci* is a lOnd of liver 
of antiinofiy, nude with equal parts of nitre and drude antimony detonated 
together, to wiuuh is afterwards i^ded an equal part of common UUi but as 
tlie addition of the fall is ufelefs, the preparation is not now en^doyea* It is 
allb called magnefia opahna. See Antimony wtd Lfva^ ef AkyimonV^ 

DCI. RUBY (ARSENICA L). This preparation is ipd 
realgar, to whicli, by fufion and rooUng, a tranfparency is ^ven which makes 
it rcicmbic a ruby % in which refpt^ only it differs from re^ar. See 
Kcalcak. 


(«) Rhusakb. An ounce of Rhubarb, 
reduced into grofs powder, yielded with 
highly rcAiiied fpirit of wine three drams 
of cxitadl, anJ aftei wardb with water two 
drams, two fcruples and a half : the reli* 
duum weighed two drams twelve grains. 
By applying water firft to another ounce, 
five lit urns, two fcruples and a half of eatraA 
vtic obtained, and of the r^iduum five 
gra ns only were foluble in fpirit of wine, 
Rliuhirb appears from thele experiments to 
coi't.iin much moie gummy or mucUaginous 
than rcfiiious matter ; and hence fpiriluous 
tindturcs of it are not precipitated or ren- 
dered milky by addition of water,,"' 
tindbures of tviofi other vegetables. 

The yellow color of rhubarb is 
tblv kfs deftrudlible than many otl 
getab]e yellows. Aqua forth ,fin 



fpirituQus cktrad does not purge, although 
the extm^ jXMde by water after fpirit dels, 
as If its purgative quality refided ehielly in 
a combination of gummy and, faline mauer. 

(a) RoshfUARY, .TheonWtUSlveil^n- 
ciple in this plafif is the tfienpal pU.»'lThB 
gummy extrai£l, 4 !vo^ pd the oilji 
remaritaVle tafte anyusiore than /faho 

refinoui yoitta^ fetaios 4 eonilMbrai^* fptt of 
the fiavtw of' the^ herb, aa# Of weUmbnitild 
dll. ItrfiOjgimneO'M 
fufion 01 by diff illation to or 

Vinous impr^atM 

With the flavor of »Pm- 

gt^wattrt The flkiwers 
tain little or no fmelU 

collevldd from the 4ill|l|d4 

foity-deht ouooen oMoseiW/ 


ricn 

VO- 

- Other ^ , 

■ id*, which deftroy the color of AfTron, *hnd bm* * (ple^. 

lartt cue. &C. make no change in ihde Of TsSiijmfmi, wlhiwS 

rhubarb, or at moft render it only e«fbid. . ‘ of 4diil..w -y».J 

Volatile fpirits heighten the color, and iflH flowers rtOr jiai ' 

cline it 10 red. Yi?t«4 alkaline falts tove ^uhbyftslw 
^s cflect In a gfekteir^dagieot SpijAbpiM flnrortgiy l^pj 6 
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p^IX. " U S T, This JtkMnc » paf«*c«larly applicable to the earth oi 
bf ihc d(8aoii30jf^.aicr *"^y given to the 

and.idlothei 

po«rd m^Wt 
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DCIII. O A F F R E.. $ee Zaffre; 

PCrV, O SAFFRON, (^>, , 

DCV. SAFFRON ef IRON.' Chemidb have given the name 
fafrdn to many preparations which have a yellow color, hhe that of falfron, 
an4 particulariy to the earth Qr ruft of iron whk^ Jias thai color. 

As iron may be deprived of its phlogiftbh by ]^e jC|iEnbinti<l aftion, of air and 
of water, by that df air and Bre, and, ; a^!s^, dilE^enpjOfnae?^ have 

been given to faffrons of Mars, or ^rwmnonf diefe 

feveral agents. The rufi; of iron rotdo by hwmM. n? • 

prepared with deWt or a^itheyfaffi'm ^ ;,;ijrop, d^ 
vitriolic add or fulphur, is alfo! called 

which is redyiccd into a cal* by, the, :«r .of 

Mars. See, Jar the meSc^4 . 

EtHIOPS, MARTlAt^n^ Inblt* »' '■ J ' -J" 

As the faFrom of iron acqdim *|i^,wnf 1^ and bmnge colors, . 

■which they preCdve wh^mf|;^^lth y fofiblc yijra^, jtnattffl^i ihey are m 

employed paihdog on enafbi^ildh pdttdv. ooredam. and ftw; likidner color 
to glafs, or imitations , of, precipuiffi^fis*:;;' .^^ 
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■ t. .SAFFRON METALS. SaFron of metals is 

the metallic earth of antimony, half deprived of its fulphur and phlogifton by 
detcMiation of crude aatiinony with nitre, and afterwards well walned j or it is 
liver of andmcny deprived of all feline matter by a fufficient w;ifl,iing. This 
preparation Js a violent and uncertain emetic, not ufed by prudent phyficians. 

L'I.ybr ^ ANTtMONV, <?»</ Tartar (Emetic). 

DCVlI. S A L M I A C. This word is an abridgement ufed by fome 
for fal ammoniac. Ammomiac (Sai,). 

DCVIil. SALT. The word fait, wliich is fynonimous v/ith faline 
matter or feline fubftance^, when taken in its moft general fenfe, is of all 
chemical terms that which is applicable to the greateft number of individuals. 
In faft, the nurtiber of different bodies, which have what chemitts call a faline 
charafter, or which poflefs the principal feline properties, is Ib great that 
th^ are very far from being all known, as we fhall afterwards fee. 

I'he clTcntial propeyties of all matter, which ought to be confidcred as feline, 
are, to afie£b the fenfe of tafte, to be feluble in water, and to have all the 
principal qualities, as gravity and fixity, in an intermediate degree betwixt thofc 
of water and of pure earth. 

If we attend a little to the princlp?! properties of the feveral bodies which 
are confidcred as felts or feline fubftances, we ftall eafily find that they do not 
all poflefs in the fame degree the cflential feline qualities that we have deferibed. 
We ftiall fee that fome felts poflefs thefe qualities in the hisheft degree, while in 
othe« they are fo weak and indifl:in6b, that in many of them they can fcarcely 
be difeovered j and this diminution of the feline properties is fo confiderable in 
many compound bodies,, that we may affirm that the limits which fcparate faline 
matters from others that arc not failine, arc unknown, indeterminate, and per- 
haps incapable of being determined. 

We are certain, on the other fide, that the feline fubftances whofe pro- 
perties are moft diftinft and ftrong, fuch, for inftance, as the mineral acids, 
Mve great power over many other fubftances which have not a feline pro- 
perty itp which, by being combined together, they communicate more or 
lefs of their feline ^operties; or rather with which they form compounds, 
in whkh the feline properties are more or left fenfible. Since experience 
ihews that tbefe feline Compounds may be decompofed, fo that the fubftance, 
which w pot faluie, ihall be fcparated in its former ftate from the faline matter, 
which alfo fhdl recover the feline properties in fhe fame force which it had 
before this uniem, we may from thence conclude ; 

Firft* thal ^aaong the infinity multitude of bodies in which we may perceive 
feUn ? :p^$|>« 5 nes>i ja,ye|y great number are compofed of a ful^ftaiice eilentiallf 

Xaline, 

well fubftances which elTentially 
thofe which, not poflfeffit^ any fuch properties 
of tyceiviug more or lefe oT them by umtipg wkh‘ 

, hP.t 'feline /whkh, are .capable of acquiring 

a more or lefe fefine by their 

thtr number of thefe laft 

' ' Mm m m muft 
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muft be very fmall, in comparifon of the number of compoundf in which fiiline 
properties are perceptible. . ' 

To give fome explanation of this extenfive fubjeft, we muft b^n by, deter- 
mining precifcly what fubftances effentially faline are, and by aOSgning a eha- 
rafter which can diftinguilh them from thofe, which, without containing any 
thing faline, may neverthelcfs make part of falts, by the union. they are capable 
of contracting with the former. Thefe chara^ers arc the following: 

All thofe fubftances ought to be confidcred as cflcntially faline which have 
not only the charaCteriftic properties of falts, as tafte and perfeCt mifeibility with 
water, in an eminent degree, but which alfo when difengaged can communicate 
thefe properties, at leaft in part, to other fubftances whrch have them not, by 
combining with thefe latter, from which, when afterwards feparated, they refume 
their former ftate and peculiar laline characters. 

All acids and alkalis, mineral, vegetable, or animal, fixed or volatile, fluid 
or concrete, muft be confidered as fubftances efienitially faline. Each of thefe 
bodies has the properties we have mentioned. Some other fubftances have not 
the properties of acids or of alkalis very diftinCtly ; but as they have the 
properties of falts in general, and are capable of afring as acids, and of com* 
J 7 )unicating faline properties to tlxe compounds into which they enter, they may 
therefore be confidered as fubftances eficntially faline. Such are arfenk and 


jedaiixe fait. 

But if we reflect a little on the particular properties of each of the fubftances 
wh ch feem to be effentially faline, we Iball obferve that they do not all poffcfs 
tiielc properties in the fame degree. How great the difference is in this rCfpcCb 
iKtwixt pure, concentrated vitriolic acid and the acid of tartar! They can 
Icarcely be known to be fubftances of the fame kind. The tafte Amply acidu- 
lous of cream of taj tar, its ftate of conftant cryftallwation and drynefs, its little 
Iblubility in water, laftly, the wcaknefsof the adhefion which k fcontwwfts with 
all the fubftances with which it can urjite, cannot be contpared with the ftrong 
and conofive tafte of vitriolic acid, with the aiftivity of its feizing moifture, 
with the furprizing heat occafioned by its mixture wfth water,’ laftlyvwifh the 
cxtrtme force that keeps this l)ody united to all the bodies with which it is 
capable of combining. The flighteft view of the ptlter' fubftances eflfentially 
idime is fufficient to lliow that they diffrr much from each othor, partbularly 
in their degree of ftrengih } in a word, that they, do not -^l^ds fSKiie prO“ 
ptrties in the fame degree. - r ‘ ' ? 

'I hell- are the confiderations which have undoubtedly determined W gfdkeft 
chtmilks. particularly Stahl, to believe that the numbe^Ofifl^axeei itWy^nd 


effentially faline is . very fmail, and even^dtat ^ 

which by the intimate union !t is capable., 
ftances, conftitutca a '.certain, «umb«r 0^ 
ties in a' (k,gtee Sufficiently. -prefect? 

' their fevera'l.,co|nbinatioaa wkh 
them .entirely' whenifeparased, fropJ'ithcfislccHnlM^ifidWfa^ 
thcmfelves-. undergo'- any 0, ■ 
t he.: fame 


iimp}e» matters, 








^evetai 
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fereral bodies, not faline, united intimately'with one only fallne principle, whi( h 
is univerfal and always the lanie. 

According to this notion, which is ^rand and perfeiftly analogous to tlie pl. n 
whie^ natuire Icems conftandy to purrue in the different orders of compounds 
the.quefflon is to difeover which is the moft fimplc of all falinc fubftances, and 
is the principle of all others. The bell, and perhaps the only, method of ileier- 
mining in a queiliort of this nature, is to compare together the feveral faline 
fublijmees, and to conlider that as the moft fimpk* of all, which poflcll?*s the 
faline properties in the moft eminent degree, and which al lb appears upon all 
oecaiions to be leaft fulccpiible of decompofition or alteration •, for all che- 
miftry (hews us, that thefc are- the charailers of the moft Ample bodies, which 
are^xapable of becoming principles of more comwuftd bodies; but when we 
examine all the/aline matters under this point of view^, we (ball foon eafily dif- 
eover that muft begin by excluding all the faline matters called neutral falls ; 
for any of fhele falts may be decompofed by ordinary chemical oiM:rati()ns *, 
and thefc decompofitionS fliow that many of them are compofed of two 
iimplef faline fubftances,' one, of which is called acid^ and the other alkali ; alio, 
acids and alkalis are not in general fb eafily altered as neutral fairs. In the 
clafles therefore, of thefe two faline fubftances, we muft fearch for that which 
is the moft pure atjd fimple of ail. 

If we continue this inquiry upon the fame principles, and compare together 
the faline properties of the pureft and ftrongeft acids and alkalis, we fball eafily 
be convinced that the falinb properties are ftronger and more diftinft in acids 
than in alkalis,, fince the former iSm more active, more diflblving, more adher- 
ing to the bodies dtflblvedv more deliquefeent, &c, and alfo, that in the fcvcral 
operations, of cheroiftry, sdkalts fixed andvtdatile appear to be more fufeeptibk 
of alteration and decompofition than acids. Amongft acids, therefore, we 
muft. fearch for tfie ftrongeft and fimpleft faline matter. 

Ibaftly, when we Examine in the fame manner, and compare together all the 
fubftances which have the principal properties of acids, and which arc called 
acids, we fhali clearly ‘peiteive that thofc which are truly vegetable and 
animal, that is, in the combination 6f which oil enters, ate infinitely more 
WeaH;and fufcCptible of alteration than acids deprived of all oil, which we call 
minernt acids-V'^hiodgft which, the vitriolic will be eafily difeovered to be the 
ftrongeft and moft unalterable, and confequently of all bodies which have 
faline properties, the pureft, fimpleft, and tlie moft fenfibly and effentially 
X'ftlc .. . 'i- ■ 

■ ^t^.^(mnfklerations have undoubtedly induced the moft profounds chemifts, 

Stahl, confider this acid as the pureft and 
unSpie^'O^ ail 1&Un!j»im»tders v ahd indeed all who are capable of refle<fting on 

impbretnf jihenoraena of chemittry, will confider this 
But Stahl carries this notio|t ftili farther, 
doflrine, we may tefer,-firft, That 
only fubftance effenlfaliy faline*, as the 
or Ic, 6 Intimately with other 
capabJer of’ forming innumerable muki- 
“ wkicb nathro and;- art flicW’to u#t, and, 

f M mm mi fccbndly,- 
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fecondly, that this f^Ine principle is a ftcondary fffincijplif, ctwnpofed only of" 

“ the intimate union of Wo primary principles, and 

Every true chemift will eafily difeover that this grand idea is capable of 
comprehending by its generality, and of fonneding together, all me phe- 
nomena exhibited by falinc fubftances. But we muft at the famti time 
ledgc, that when wc examine the proofs upon which it is founded; although 
it has a great appearance of truth by its confiftchcy with the principles of che- 
miftry, and with many phenomena, yet it is not iupported by a fufficient num- 
ber of fads and experiments to afeertain its truth. 

We might here examine what degree of probability ought to be granted 
to this theory of falts, but this could not be properly accompltfhed without 
entering into long details, and penetrating into the depths of chemiftry ; in a 
word, without making a full and conipleat treatife, which cannot be admitted' 
in a work of this nature. We are therefore obliged to relate only what is 
moft eflential to be known concerning this grand bypothefis. We may per- 
ceive at once, that the former of thefc prOpofitions, upoh which is founded 
the theory which we mentioned, cannot be demonftrated, unlels it be previoufly 
proved that every faline matter, excepting pure Vitriolic acid!, is nothing but 
this fame acid differently modified, the primary prt^iifrtics of Which are more 
or Icfs altered or diiguifed by the union contracted With other fubftances. But 
we confefe, that chemifts are not capable of proving decifivdy this opinion j 
which, however, will appear very probable ftom the following reflections. 

Firft, of all faline matters known, none is fo ftrong, fo unalterable, fo 
eminently poffefled of faline properties, as vitrifJic acidk 

Secondly, amongft the other faline fubftances, thofe which appear moft 
active,- and moft fimple, as nitrms and- marine acidly are at the fame time thofe, 
whofe properties molt refemble the properties of vitriolic acid. 

Thirdly, we may give to vitriolic acid many of the charafteriftic pro^wies of 
nkrous acid, by combining it in a certain manner with the inflammable prihciple, 
as we fee in the volatile fulphureous acid. Sec Acid (VoL ATtLE SutPHoasous), 
and'Acfo (Nitp.ovs; : and even, according to an experiment of Mr. Picch, . 
related in a Memoir concerning the origin of nitrci which gained the prize 
of the- Academy of Berlin, vitriolic acid', nSixed with vegetable and animal 
matters fufceptiblc of fermentation, is really transformed into a nkrous acid by 
the putrefaClion of thefe matters. 

Fourthly, the marine acid, altho* lis principles are ;Ie6 knowrt thin thofe 
of the nitrous acid, may be approximated to the character of vitriolip and 
nitrous acjds by certain methods. This aCid, rfterk h^ bCeh tfeafed-s^fe tin 
atid other metallic matters, is Capable of forming 

vitriedic acid docs, which k caniidt dSoin jits I 

(hflblved injt, it feetos.to iq>prt)ximaifed to the'billilre wd- 'Reci- 

procally, the ipptoximation of vtct^aticacidt© the 
not impdflible. ono« dilfilled ypty pUpeViti&iftbhm 

tjuantity white T w^.: ibcocK” wkVa;ftrpi|^ of tnitme 

acid, whteh was not eicH^tliaedrid^ieQrbf 'viufkd^icidf 
when ;it is pure.’ . ' ''V 

- Fifthly, oily vegetable acids becbfe fe mk^h^ft^ ai^- n«#e 
vitriolk acid, as. ihey arc, niore, parfCi^ry deprived of their , oily principle fby 

coHibmii^ 
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ctMtfaoning them with a&alisw earths* or metals, and afterwards by feparating 
ihein from thefe fubflances, hy diiHUadon,' and dpeciatty by frequently re* 
pealing thefc operations, I hey might perhaps be reduced to a pure vitriolic 
add, by continuing fuffictently thh method.: and . reciprocally, vitriolic and 
nitrous-, spids weakened by- water, and treated with much oily matters, or ftill 
better with fpirit of wine, acquire the charafters of vegetable acids. We rhay 
fee a . remarkable inftance of this in Mr. Pott's .jD^r/ariVa Acido Nitri Vinvfo. 

Sixthly, the properties of fixed alkalis Iccim to be very different from thofc 
of acids in general, and coniequently of vitriolic acid. Yet if we conlidcr that a 
large quantity of earth enters their compofition; this much of it may be feparated 
by, repeated folutions and calcinations i and alfo that hy depriving thefe faline 
fubftances of their earthy principle* they become lefs fixed, more deliquef- 
ccot,. and, in a word, more fimilar to vitriolic acid in this refpeft j we fhaJl not 
think it improbable, that fixed alkalis owe their faline properties to a faline prin- 
ciple of the nature, of vitriolic acid, but much difguifed by the quantity of 
earth, and prabahLy of mfiantmable principle* to which it is united in thefe 
combinations. The properties of volatile alkalis, and the transformation of 
fixed alkali or of its materials into volatile alkali in putrefaftion and in levcral 
dilldlations, ieem to flxcw fufikiently that they arc matters eflencially faline, 
as fixed alkalis are, and that their volatility which diftinguiChes them proceeds 
from tl^eir conuihing a Icife quantity of eafth, but more attenuated, and a por- 
tion of very fubtle and volatile oil, which enters their compofitionv 

Belies thefe principal fafts, there are many others, too numerous to -be 
even fijghtly mentioned here: they may be found fcattered in the works of 
chemifis, particularly Stahl, But perlbns who would collect and compare 
ail the experiments relating to this fut^ei^, ought to -know, that many of 
them are not fufficiently afcertalned, and that perhaps a greater number of 
them havenot beeniuiHciently profecuced, and are, properly fpeaking, only begun. 
We mull even acknowledge, that many of thofe experiments which we have 
mentioned have not been fufiiciently pro&cuted. Sre all the articles of acids and ■ 
alkalis a - • 

The fccond fundamental propofition of the theory of falts, namely, •* that 
“ the vitriolic, ackl is compounded of only the aqueous and e.trthy principles," 
is, like the iupported by many fa<^s which give it a degree of probability, 
but which do not amount to a compleat demonfixacion. This propofition may 
be fuppqrted by the following confidcrations., 

Firft,; experience conftantly Ihe.ws, that the property of ctanpound bodies 
areii^^vays the refultof thole.pf the component .parts of thefe bodies, or rather 
they the properi^s thVfe component bodies modified' by pne another. 

/TbUs,,if a body two principles, one of which is fixed and 

^ yeferife** k a feis degree of fixity than the former, and a lefs 

^ be -coinpofcd of Wo’, principles, ' one of Which 

itS; Specific grievity will be- greater than 
other." The fame ohievvarion 
iis>-a4*j^^l!ja^^'''mi^'!^^,<^ipit..ti®c%tiafpre^iriesi’'excepriB^^ tholes, which..dcftrny 
rack ' tehde'itey tO"' ccRnbiharic^,- or ^ the riilfolving 

powe^f;|/.,&^;;iJi!ll^Qjh^^^ lare wisakejjed- la^ much more* in, .-'the com- 

pounds, as their .pi^Eip^ arc more tfrongly united, and in more juft pro- 
portion,. ' 

' ■ ' Wo 
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Wc obfiTv’e neverthelef*!, rhat the properties of compound tidies ai« not 
always exadly intermediate betwixt the properties of the component bodies 4 
for, to produce this mean, the quantities of each of the component parts nSuft. 
be equal, wKich is the cafe in few or no compounds. . ■' 

Beiides, fome particular circumftances ip ihci manner in which, the piiri- 
ciples 410110 with one another, contribute more of lefs to alter the refolt of ehe 
combined properties i for inftance, experience Ihews, that- when feveral bodies,: 
particularly jnetah, are united together, the fpccific gravities of which are 
well' known, the allay formed by fuch union has not the precife fpectfic gravity 
which ought to rcfult irom the proportion of the allayed fubftances j but that 
in fome allays it is greater, and in others lefs. But we arc certain, on the other 
fide, that thefe differences are too inconfiderable to prevent our diilinguiihing 
the properties of the principles in the compounds which they.forno, cfpecially 
when they have very different properties. 

Thefe things being p' cmifed, when we examine well the properties of vitriolic 
acid, wc fliall eiifUy find that they partake of the properties of the aqueous and 
of the earthy priricipk.s. 

Firft, when this acief :s as pure as yve can have it, it is like the piireft water 
and t!ie purefl vitrifiabi'' csrchs, free from color or fmell, and pcrfedtly tranfi 
parent. 

Secondly, although - we ci.nnot deprive the vitriolic acid of all the water fuper> 
abundant to its Jkiinc ede-.c*:, t-.nd therefore its preciie fpecific gravity has not 
been determined, we r.n.jw th e ■ n it is well Concentrated, it is more , than 
twice as heavy as pure watc:, . : . much lefs heavy than any earthy fub- 
ttance. ^ 

Thirdly, this acid is much ief; i. . i n any pure earth, fince, however well 
it may be concentrated, it may aiw.-;;- I. . utflrely dift tiled i for which purpofe, 
a much llronger degree of heat is requifii.t ibuc fnr the diftillaiicuiof pure water. 

Fourthly, we dp ..not know the detce of ib: .lity of vitriolic acid, or the 
adbe/ion of aggregation which its integrant pans ii.r-,e one to another, becaufe 
fo'" this purpole the vitriolic acid ought to pc d. pnvut dl fuperabondant 
\v.;ieri but if we judge of it by the f'olid coniub-fit c of ihi. ! when highly 
concentrated, as we fee from the vitriolic acid called g’-Uyiai, t! v in < ,rr parts 
of this acid feem fufceptiblc of a much ftronger adiiefion ch.-t- thuh,:. of j'l.’ie 
water, but, much lefs than thole of earth, as we feefrom the f .i.d 

ftones. , ; ■ . ■ , ' 

Fifi!ily,.tbc union which this acid contracts with warer i-nd wilh ea^ cf v 
that thefe fubftances enter into its compofition : for .we^iknowthai it' 
co npounds ate difpofed to unite fwpcrabundantl^ 1 'pktA- 

coinppfe them. All thefe properties: of vltrioUc, aetd,- 
and much more than any other- 'acld» of the,,propertws',^irf^'*W^'-A^ 
aie fufficient to induce us to^belkv&btbiti; 
but it has one very,, eminent .prOfieri^^ -fThkh’? is 
water nor piBie ;cawm* '^ich. ’.-vieftemt and corroHl^' 
is fufficient tq^raifc Acwbts,- if.-ye 

feem ceftwn ,and -jodatiilg' 'tprsiiiie ■;«embiniati<^|,hi''i||^^ 

here fumtnarily i^apit\^fier.the$^-'altiijbi^ haye 

't' vr*-; '’b---; /rv'.-lv 
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arciclqi. of nhis work, partjcularly at tftp words Affinity, Aggregation, 
Soi.:»,TJtON, Composition, Gravity, .Saturation. 

' We pbferve then concerning the property now in queftion, that is, of tafle 
in general, that it can only be: confuiered as an irritation made upon the organs 
of tftte by ftpkl bodies,: and if we refleft attentively upon it, we fliall be con- 
vinced tha^ no. fubftaacc that is not iinprefled by^ fomc impulfe, can irritate 
or , agitate,, our feh&ble organs, .but by a peculiar force of its integrant pan?, 
or by ^their tendency to combination, that is, by their diffolving po’V'..r, 
According to this notion, the taftcof bodies, -or the impreffion made upon cur 
fcnfible organs by their tendency to combination, or by their dilfolving power, 
arc the lame pltoperty •, and we fee accordingly, that every Iblvcnt has a tallc 
which i» fp. much more ftrang, as its diffolving power is greater; that thofe 
whofe tafte is,fo violent that it amounts to acrimony, corrolion, and caufticity,^ 
when applied to any other of the fcnfible parts of our body befides the organs ol 
tafte, pRcim. in them itching and pain. 

This being premiled, the queftion is, how earth, in which we perceive no tafte 
nor diflblving power, and water, which has but awery weak diffolving power, 
and little or no tafte, (hould form by theic combinadon a fubftance, fuch as the 
vitriolic acid is, powerfully corrofive and iblvcnt,? 

To conceive this, let us confidcr firft that every part of matter has a power 
by which it, combines, or tends to combine with other parts of matter. Secondly, 
that this force, the cffeAs of which are perceptible, in chemical operations, only 
among the very fmall tnoJeculcsi or the integrant and conftituent parts of bodie.s, 
feems proportionable to' the denfity or ipecinc gravity of thefe parts. Third})-, 
that this laihe force is limited in .every integrant molecule or matter; that if 
we confider this force a$ not Aiisficd, and confequently as a fimple tendency 
to combination, it is tlte, greaieft poflible in an integrant molecule of matter 
pcr:^i9^^iy infulated, or attached to nothing, and is the fmalleft poffible, or 
none, when it is fittisfied by its intimate combination with other pans capable 
of cichauiling all it| aSipn *, us»tendency is then changed into adhefion. 

, ! we may infSti', that the integrant parts of the earthy principle have 

el^tially, and, like all the other parts of matter, a force of tendency to union, 
tart^cohefibn in union, according to their; condition ; that as this, earthy prin- 
ejip]^; iuia a . muefi :m(>re coofidtrable denfity or fpecific gravity than all other 
- fiippie;.|]^ies;.;that we know, w^ may probably prefuinc that its primai'y in- 
te^nt fnorecules have ,a more confiderable force of tendency to union,, in, the 
fa^< proportion, than the inti^rant parts of other principles; that confequentlv 
ydaiga cqlheife, togetlwr#! ; and form an aggregate, their aggregation mufl 
ai|i^^liKf,i4r{j^g<;r' *by body. Accqrchngly we i'ee 

ppreff c^t% whofe .parts are united form maffes, 

yimfiable, arc the hatdeft bodies in nature, 

. tlw, parti of matter 'to- unite is fo 

fatiVficd.in the aggregadon, ,^the 
exlwufting^: ihutuaU^ ' aU tlieir 
infetj^That cyfetyTenfibte’mars of ptfe eartlvy 

in. a-v^rti, u'f 

. j^|i;e'^Jdhi^^'-;Bui'.we:'ma'y ahb. 

;■ ait iiyi. 

'’■V, i,'. , uiiiiau; 
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unitcJ together in agjTegation, then, refaming all the aftmty and tehiJeti^y’ 
lo union which are cilchtiai to them, they muft be the ftrongeft and tnoft po#w- 
ful of all Ibl vents. , 

Tliek bcii»g premifed, if we fuppofc again< with Stahl and the beft cheinifts, 
that in the combination of the falir\p piincilpl^ or of vitriolic acid, rite parts 
of the earthy principle are united, not widi each other, as in the earthy 
aggregation, but with the primary parts of the aqueous principle, each 
to each, we may then eafily conceive that the primary integrant parts 
of the water, having eflentially much lefe tendency to combination than 
thofe of earth, the tendency of thefe latter to union will not be exhaufled, 
but fatisfied only p.irtly, by their combination with the former, arid that 
confequeirtly a compound muft refuk, the integrant parts of which will have a 
ftrong diflblving power, as vitriolic acid is. 

We may fee from hence how much miftaken chemifts arc, who, confidering 
earth only in its aggregation, or rather not attending to this ftatc, and not 
diftinguHhing it from that ftafe in. which- the parts of this fame earth are fo 
feparated from each other by the ihterpbfition or another body, that they can- 
not touch or cohere together, have confidercd the earthy priiKiple as a fiib- 
ftance without force or aftion, and have very improperly called that a paffevt 
principle^ which of ail others is the ftrongeft, moft adtive, and moft powerful. 

However this general theory of falls may conform with the moft important 
phenomena of chemiftry, we muft acknowledge that it can only be^ propofed 
as a'-fyftematical opinion, till it be evidently demonftrated by the ^ctlive means 
employed in chemical demonftrations, namdy, by decompofuion^^d reebm- 
pofitioh : thus, if we could reduce vitriolic acid ro earth and waterf and make 
that acid by combining together thefe two principles^ this theory would ceafr 
to be a fyftem, and would become a demonftrated trbth,:; . nudi con 
fcl's that this theory is lefs fupported 1^ experiment chi»n ^% argument, from 
the many difficulties that are inevitable in fuch inquiries. *Por on one^ftde, we 
know that the fimplcr bodies are, the more difficult ta their decott^peffitioB 
and on the other fide, the ftronger the aggr^atioa is; the greater dif; 

ficulty of making it enter into a new combination. .Thus, as vitrioUci ^ 
very fmiple, fince it is a compcmndof.the firft order, it odght ftrong 6tl» its- 
firt decompofition i and as the aggregation of pui% earth -b the '&meft th^^ w 
know, it cannot eafily be made to enter as a principle into i new cqtfil^tion 
■ with water to form a falinc matter. The followif^ 

ments which have been made relative to this ‘ - .v 

ftifft, we feem to be certain, ffom proofs, alii 
comprehending thofe that contain .acid) ;as 

ialt, and other vitriolic felts^ wTikh;arte; fufficienrife|.'|^!^i^ 
drying, or rather, cahiiijatiofv heihg ii&ewiatt©ly 
a, number pf 

and water are fepasated firbtti' th4^;.'iwiah op^atiOTi'^ 

to be iaitb0' ;; , 

'pofition. ' ; - " 

_ Secondly, when 



’-iiac 


the'.bxperimcnt'<rf''ihe-ql^lllpi.^df-hW"-#e ,iinv'c.»|itodf which'-feieimi:* 



acid., of t!^ ftlt, -wMcI*. & not vjcry fiir from die fimplidty of 
viti^e acid, is totally dtcotnpdSrd and rcdiiced into earth and water. For it 
wir^iattiiae tint tjie letott, we find that it is only the alkaU 

tha t was contained in the nitre, charged with a fuperabundant earth, which 
is^ fepwl^ :fton4 it 'hf folutittti< and filtradonC Aw if the liquor in the r^- 
cdw,. fijjrto^d by the vajpdra condettfcd riwte, be wcandnedi which ought to he 
nidf^ If ihiS'add had pdt lb fair from being 

ir if only pore ' wkter, fometainBs ewa char^ with a little fixed alkali. 
Had been rdfed by thii- ^ of the detemadoa. Thus nitrous acid is 
made dirappear in fiiis experiment, and in ' its place we find only earth and 
•wato^'-V®w Aeip'tNtfadoi^j)* ^^r*^*^* l^ifati.DxtoWATioK of Nitke, 

which, ''bjjr-'-- ciadhation and extinatwn 
■ in wsittf'-&C!qairef falwuiM^itlcs. abt..faefbty.-;its^ awmiatioti by 


afifeiies;j»hat reshhoe and cxtingpiihed 

'in wratff:'a':natid>er''‘^'-d^(fii^ att’^aatedv" that; it (hall 'be hke a 

laliner geUtihbws mitteir V ^ that talifie ' ^iittera aire aadally 

formeft)y:'the Oardi'with 

■Stafik ;«nd par- 

tietihiriy dn^ h'ther .cibfer- 
vatibiis and ei^t^chts: |>rb^;'^e- famejfpei^ftdbtt^bdf.we^muft' 
coh]^' tbafinohe 

decojfip^fibr ■jfi>^ti#?%^fia^i';-pnbcipally 

pi«aici3i|a; imr ct^lolly 

-fifiifetedi- 

and'" l«itt^"ppoyeC cfpfe4s|jy:>by 

the' fdhHtofeft i«tirti^df ‘ch«?ih*i^ canhbt Jtiife^dh 4 hstklt^lftteldptig Allied. 

-'thia :'kind; of 'view, 

■" " ' beettufe^ 
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({Tentlal acid falu, fuch as tartar^ called trtm or er}fi*k »f iariari, when it is 
purified. See Tartar. 

1 he aad efvtnegtfr, which proceeds from an acid lermentatioii, and is itieif 
not only oilyi but alio foiritoua. See ViHtQAS.. ^ 

The unfermented anas Jbarp fruits and plfniSf as the juice tsf iftfhkmies, 
Citrons, forreU &c. Thefe acids naiTe not b<>en t , 

The acids and acid fpint* obtained m the diftillation of yegietahless, of their 
extrafb, eilential falts, oils« balfams* and refios» i\s aU the& acidf are unittid 
to .in empyreunutic oil, thty may be called empmrematie aads^ Thf^ hOVe not 
been exam ned. 

l‘hc acids obtained from anmnlfidjftances are 1 

The acid obtained in the diftillattoo of anss, fits', and other and the 

arid obtained in the dillillation of butter or of fat. Thele acids ane emporreu- 
matic } they are very volatUe, pungent, and penetrating. They have not been 
examined. iVeBuTTsa aih/Fat. 

Pbofjijom acid, the ongin and nature of which are not fo wall kao>^ that 
we can uetermine to what kingdom u;<belongs. Sit FdOSPHoaus «f Konmeat, 
Salt (FtisiBLZ) ^ UaiNS. '* 

Atkahf or fahne alkakm fnifiances are, , < 

The fixed alkali ef comma fait, called alia mineral otf^l alkaS, moHnt alkali, 
ayftali and fait ef foda, betaufe It IS obt^ne^ by lixiviatlon and cryftallizadon, 
}iom the afhes called 

Vegetable, or emmon fixed alkali. It is often called fidt of tartar, or alkali 
of taitar, in the works of chemi^l, becaufe the aihes of tartar i^rjiiib the lareeft 
quantity of it. Both theie fixed tdkalis are called eat0Je fined a/iab, When they 
h.ive been altered by quicklime, or by me^Uc cabtfs, (Fjixaol. 

Volatile alkaU. That is called finer whtUe bUtaU wbUtih hSa beqp alf^ltal by 
quicklime, or by metallic calxes, fo that it afterwarda /QSiiaOt be 4H»tatned 
in a fohd or concrete form. $ee Autai,)! (YpLATtta)f 

NEUTRAL SALT$. 


Formerly thofe onl^y were called neutral falts whje^ were oompq&d of acids 
and alkalis united together to the point of laturaaon, ^ that they had no 


at id o*- alkaline property, and tlietwe tlWy wi?«ifCalIe4, 
name is comiOonly extended tw kosnbiftadhns Hif.s^dk 
which they can fo unite, .that 
I for inftance, when they ire ijdpttd imh^iwrthr 0 
iball entuqente thefe 
merated. 

V.'tT A 'cS.''* 
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of GlanieVs falt^ 
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With fiwd vegetable alka}! it fdrms a fait called vitriolaied tartar, fal df 
wgN, and areattum difUeatm, Set tb^e^ 

With volatile atkalw k fbttns an amtnoniacat fait, callcti vttncla amrnmauil 
yh^aod feeret fid mmoedae afQlaaieti See Amuoniao (Salt). 

with tialcareotla earthan it forms vMotid fd^ti tuiek hdfis of cakareoiu earth, 

^ fbrtiMi a fitt ^tb bafis of argillamm earth. 


*calted<tAMi. SeahiAim* ' ' - 

Wra metlUio fubibiilhiiii; it £arcns difl^r^at vitrhiie Jktu v/ith metallic bafe*, 
to Wnkih we oi^t ]to givie the general nanue of vitriol^ together with the name 
of thcpa^1leo^arroe^l fobjolne^ Thus* ^ 

gom, a hdt IktHe or iio« known, whxth may bO called vnritl of gold. 
jmj %jm blit littfe known, o/rrtfel o/ijfier, 

Wtll a name of irorrttf a/ tapper* kdt it*e vitriol. 

is cildc^ bbte ee^ 

The fame act 
or greett eoppef^s. 

with tin, it forma a'felc HttJe known, a vitriol ef tin. 

With knd, a fait iktie known, a vitriai ef lead. 

With qwckhivhe of a fok not yet well known, a vifrhl of 

W J re^loa of iwtimdirv^ k fak Uttk known, a vitriol a/ regnlus of antimom. 
With bilmoth, a pk a vittiol ef bifimb. ^ 

’W.#h «{»„ kMit »it- tiMHoi of dine, known by the name 



Wkhai 
of vdtife 
With 

hm begon to Okmnf iw ^ 


t o/if^alt, vety bttle knOwn. Mr. JBeaume 
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„^ib6ianeea bi whioh ift have juft men- 
I W8i4Jb^h*15lil#^tiOWhich we may give 

by the^name of 

* ed |«iWNMgi^ itttre. 
ipditl^/ait, or edUmetdatai fdtre. 
"‘*h^ta^rtem ^Ib, 

bm # imkim ^tb, a kind Vi 

« » ‘ Will] 
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With copper, i^irt »/ teppety or etfipmtu 
With iron, wire of tron, or martial nitra. 

With tin, Httfe tf Hn, ctnknowQ, 

With Iced, nitre of kad, or eryfiats ^ lead. 

With meronry, nitre efmreufyt meremda* eryifiedt ^ 

With regulus of andtnotiy, 

With biimutb, rdtre ef htfia^b^ iryfialt »f a^/kttttk 
With zinc, in calx and flowers, mtre ef asAsc, unkluMTtt. 

With regulus of cobalt, tdtre of cobalt, not nn^ch known, tdf. has 

begun to examine it. 

With arfenic and its regulus, niwe of arfiieie, or atfeokad idfN, fcry little 
known. Nitres (MatALUc), at iiOtti Mstaimo ‘IbAlza. See Odjk the 
articles Acid (Nitrous), the artklot of all the fbbfiutfiet we haite and 

thafe ef tie nitrone Jolts ipiieJb have parfiadat Hashes, 


MARINE SA)UTS*«»- Jpspfy, $ A t T S, 

Marine acid forms urith«sll thefe fltbdances fldts wNcli^ may be bsllod by the 
general name of marine fasts, or fltnpiy falts, and' fpccmed by the names of 
their particular bafes. Thds, 

With marine alkali, k Ibrtns common felt, iitchen fait, fea-falti when extradted 
from the lea, and fal gem when dug from the earth* 

With fijotd vegetable alkali, mmon faU with hefis of vegetable edh^^K called 
febrifi^al fait af Sylvins im|irpperly, becssafn k is no more fbbrt^iigal chan any 
dtheri and'flriH more improperly clJleil dtmterat^ fterfidtt bomttlb^k'diflkrs 
eflentially from fea'falc bp the natble of Its bafls. * , < 

Wifh volatile alkali, it forms fed On^ksniete, formerly iipd^iffbme 

chemifls called yh/iworr, , 

With calcareous earths, a fait mfahhfftsf as^fmimet « dfea tW» ftlt is 
obtained in the decompoQtUm 0$ 

calcareous earths, emmifts hate *hms§ WO vuli made in this 

manner jSxed ommenijte, when it IS dry i aro uheik srheti tS It liquid. 

With argilHceous carting it dbems m Jbdtm0 dfH/lt ijp argtltam^ eaitk very 
llttjte or not known# /»* * 

. With metallk'fubdhsian, kdbMM 


. With metallkxfublbiatiM lldbIbM 

. name ctf «ech bsfs^ ThOd, . " ' ‘ 7 ’ 

wkh,nioid* k ‘ 




w«h,^id# 

With flNev, H Ibrms a Mb* 

Withiv^ a fenK qf 4rssiyi<i 
With tin, ajm ’t 

with miitaiUc OMjW*** idngjL 
the acid i but s$ aisiPihthjm 
of heat, and bf pmaapadTufit 
a combination airq[|i|f 
which is alwayspdwli 
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nevprilwlefs aCt as acids in their cotnbinations with all fubftanccs* capable oF 
un ting with true acids, of forming with thefe fubftaAces kinds of neutral &lts, 
and even of communicating, liloe the acids properly fo called, (aline properties 
to thole fubftances which have them not, Thele combinatioos are by «neral 
confent clafTcd amongft neutral (ahs. 


BORAX, er SALTS (/BORAX. 

♦ 

The fedativc fait, combined with marine alkali, forms ardimry hr ax. 

With fixed vegetable alkali, a kind of hrdXt not much known. 

With volatile alkali, an afnmoHtacal beraxt not much known. 

With calcareous and argiUa<;eotts ekrths, dateopeam and arrillatem boroK 
unknown. 

With metals, barax with mtaUie hafes af gald^ jdhar, &c, unknown. 


ARSENICAL SALTS. 


Arfcnic forms, with fixed vegetable alkali, a neutral Cilt perfeflly foluble in 
water, and cryfiallieable, called!^ Mr. Mac(|(ier, Who firfi obferved it, neutrai 
arfemel falt^ or fimply arjemcat fait. See AKsSntc, axd SALt (Neutral 
Absenical). 

With marine alkali, another arfenical fait, very like the former, but not 
much examined. 


With volatile alkali, an ntjmaal mmenktal pUt unknown. 

With calcareous and argillaceous eardis, a aalftfam or argi^tee/Kf arfonml 
fait., unknown. 

With metallic fubftances, ariimic is perhaps capable of forming OrfeeUeal 
falii mib mtalbe hofesy or combinations in which faline propo'ties would be 
perceptible^ if thele combinations were made by decon3|H^ng nitrous falta with 
metallic bales by means of adeiiic, or 1^ preripitadng tbibeui difiblved itt acids 
by means of a folution of neutral arfenical »U in water ^ but perhaps from thence 
nothii^ would be produced but ccNonbufettioni fimilar to tteabmiieai mineral 
We are quite ignorant upon this 

Suh.ie alkaline fubftances, bdides eHfe faltaiahich lintp <nut Ami 4elds< 

can aHb aft upon earths and nweal^ -feiili bMi* thqr Acpi Md ' 

and from which, when feparaced, thi^ kppear as tNPMW. Ac^ 
compounds may for tlus feafbn 
cuiar deaofliiiiations may be plT 
compofe theifi, fdr « 
vitreausy meie0i^ tsOfj'iil 
fidered them hi ihii.(rie% 

Laftly, aclds^ 
oily tubfta»ceS|. 
name be g^ven^ tof 
water ; but ehelili C 
diftingpifhed 
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From this enumeration of liiiine compounds we may fee how many of rhcm 
are little known, on ndt eveii. tBotJght'ofi t TJil numerous experiments yet to 
be made in this extenfive partpf chemiftry are tiievsertbclefs very neceflary, and 
ate ^n4k^ntal and'clemenrary, ^ To make , tlwjirt nothing is re^qvt!- 
fite but accuracy, paticnct^l and knowMge of the'firft principles of cheiuinry. 
Every intelligent perfon is capable Of making them. Forthis purpofe the acids, 
alkalis, earths a<id thetala :ctbpiipye,d- muft be Very pure, the faline compounds 
reftilting from their ndi^ iifuf| be examined i thoin tafte, folubility in water, 
cryflallizanon, delitjuefcence, and the methods of decompofing them muft be 
obferved. T^fer.ododderaiiibus .ate GCftainly fuSicient to ..excite the zeal of 

peifons who would c:ootri^uce to the progrefs of chem’^ry. 

We nbw proceed , to tteat /^^^l^iarUy. of Uthe principal falte known by the 
name of falca, id an alpba^iettcal orden 

' . , . - ' ‘ V ’ , „ -<*' , ,, 1 V ' . , , * ‘ 

‘ „ . I, j « . ’r' . .A- / "■ 1 *> ' J- * ' , ^ ' 
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Somfc chemifts, and partituiafly anhtenc chemifts, liaye' thus named the 
f^ine fubjiances whick wc only- call acid^s. ■- See Ac.*®®* We may however 
continue this name,’ imd apply It'foJibme 

fait of firrelt ®fc. a®|(d -tef^ faV'^l.’O e{fen(hil faJtSt Whit^ feem to ihtef^ 
mediate betwixt the date of pure acids at^ of neutral falts. * 


SALTS wiibB A A L I U? E. E A R T H Y and M E- 

; ^.■:T, A 'L'L.'IC^ ■' , 


By thele gen^r^ dend^U**^*^® the feveral , neutral falts are diftinguilhed 
according to the nature of the bads, or, fubftance with which the acid is com- 
bined, the ^ tbe Mtick VizvTKAi. Sai.ts. 
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alkaline salts. 

This name is frequently giveft to ikiine dkalinfi fubftaneeS) as jfirirf olkaSst 
vegetable and mineral, volatile alkali. See tbefe voords. 

SALT of AMBER, or VOLATILE SALT CAMBER. 

This is a faline, oily, concrete matter, obtained by fublimation, or even by 
cryftallization, from amber. It is a kind of efiential fait, which forms Ifaming 
needle-like cryftals, has the fmell of reAihed oil of ambefT, and is foluble m 
foirit of wine. It is ufed only medicinally, as an antiipafmodic, with the 
lame efiefl; as the ^irit and reAified oil of amber. See Bitvmrks and Salts 
(E^iSEntial). , 


AMMONIACAL SALTS. 

By this name are diftinguilhed all neutral falts oompoled of any acid 
Aturated with volatile alkali. See Ammoniacal Salu i and Salts (Nbv- 
teal). 


ARSENICAL SALTS. 
See Salt (Neutral Arsenical). 


COMMON SALT. 


• 

Common (alt is a neutral perfed fait, coifnpoled of a peculiar acid and a. 
peculiar aikali, which are callra marine add, and marine or mineral alkali. 

This fait, which is produced by nature, is more abundantly and qniverAlIy 
diffuled than any other. ImAienle mines ^ tiunrrfet of it arOTbplid within, the 
eseKh, and it is then called fitl pm W /plr ffU, The walieb, of hH ttie fea, 
and 'AMiny fobtemmean and iDUiem} mmm, coatain FrohL bi^a^j^^ietable 
M anhtial efacmifts can mraft it. 

The liile of common ftU is 
sable, and it one of jdwfe' fhh ninlfO (H 
determlnatr, aiUl l*4Eft OiHi 
perfect ^cubets &Nr thd ht 
iah wateM am 

near each OlitM's by^OMBaimoi 

Common ^fatl hf: in^a^ 
required to dlifiblWj' oiwr^ilart ibf 
more of it thah cold Fof 
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witef» «tKl other wsten impregneted with k, by a continued evaporation. Sec 

CRV^ITAttlZATION. # 

Although common fait be very cry(lalli«abtie» and exaftly neutral, it ve^ 
readily becomes tnolft wbea eatpofcd to humid air. It muft be preferred in 
very dry places. 

This Aelt is fufceptible of contrafting a certain union with common fait viith 
takafeont htfis j for which realbn all the fait obtained either from fca-water or 
ialt fountains always contains a certain quantity of this folc with earthy balls. 
Thus, if any common fait be diflblved in very pure water, and fixed alkali be 
<added to this button, we Toon fee the white earth of the lalt with earthy bafis 
which is precipitated. As therefore cnllaUiaation leems infufficient for the 
purification of common fiilt from the wit with earthy bafis, when we would 
obtain a very pure common ‘fair, as is neceflary for lome delicate operation*', 
we muft diflblve it in water, filtrate k, and add lo it « folution of cryftals of 
foda, or marine alka.l>, till no more white cloud is foimed by the addition j then 
filtrate again the liquor, and evaporate. By this method we fiiall obtain a 
common fak perfeftly pure, (a) 

Common, fait expofed to the aftion of fire, crackles and decrepitates pretty 
ftrongly, when heated to a certain degree, cfpcciaily if it be heated hafiily. 
Its cryftals burft into fmall pieces during this decrepitation. ’I'his effoSl is 
produced by the water of the cryftaliieation of the fidt, which being confined 
by the parts of the fait* and at the fame time reduced into vapors by the adUon 
of fire, burfts the parts of the lalt, and is dilfipated. Many chemifts confider 
this decrepitation of common fidt as a property peculiar to it, arid by which it 
may be known ; but vitriolated tartar^ nitre of lead, and probably many other 
falts, are fufceptible of a fimilar decrepitation. 

If folt be expolbd to a red-heac after this decne^catioot it fotes } and when 
afterwards, coolra, k fixes in form of a white and almoft opake mafs} but 
excepting that it has loft the, water of its cryftalUzatton^ it is the fame as before 
this expofure to fire. 

Several ehemifta, having obferved that when common fait is heated in a 
reeptt, a little mafine acid exhales from if while it eontaios any moifture, and 
that by adding, more moiftuie, more acid be thus obtained, have believed 
that, by nteans of water, alt its aeid, may be expelled from it. But they 
Iwaf bmn deoe^ed a ^ thk itnall quantity of aolo obtaineatby repeated hu- 
medbttkMW and mftUlatinns proceed only from chn cob’ttion fak v/tch earthy 
bafis, ytmht fw h<»ve ol;foryfd» k liVtXed widi common fidh From this 


if} Baavmxw rifidaoas Hquor ealiad the eimher-water. 

fait, po rtk» of true e^tcaieeiis wrth, dif- 

(olvBi} bjr marine and vitnolte acids, >s faid 
alfwto be eeaddned in fea-yn^ter) buttbe- 

compaHibn 
sbeprsei|MiT 

..1^..,.., jareferc, tne moud or, mty 
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earthy fait z portion of acid may aftually be obtained by this method* but Wf. 
Bcaumd has found, that no acid can be thus expelled from common faly«r* 
fcftly puriBed in the above«mcntioned manner. 

This fait is abfolutely unalterable by fire, even when i has been heated 
ftrongly, together with inflammable mat^r^. The^ unalterable pjm^ty Of 
common fait by fire proceeds from the fmall difpofitiOn which its acid haS to 
combine with phlogifton. This truth has been detnonflrated by the experi" 
ments of Mr. Duhamtl and of Mr. Margraaf. 

Although this fait be fixed in the fire to a certain degree, yet vhenitis 
expofed to a violent fire with free accefs of air, it exhales in vapors, and 
attaches itfelf in white flowers to bodies which it finds lefs hot than itfelf. We 
have examples of this effeft in certain frifions of ores, where comnion lalt is 
added > and in glafs-houi'c furnaces, where this fait, of which a certain quantity 
is contained in foda and potafb, and which cannot enter into vitrification, 
attaches itfelf to the fide^ of the openings or holes. 

We know no other acid but vitriolic and nitrous acids, and ledative fair, 
which can decompofe common fait by difengaging its acid : for arfenic, which 
fo cafily and effcdtually decompofes nitre, cannot adt upon this fait j a pheno- 
menon, the caufe of which deferves to be examined, and which is certainly 
lonneflcd with an important theory. 

Common (alt is ot all faline fubflances the mod: necellary, and extenfively 
Ilf. fill. Refides the particular u(es of its acid and alkali in many chemical 
(Operations and in arts j befides its great utility in the fufion of glafs, which it 
s^httetu and purifies, although it does not enter, and perhaps becaufe it does 
not enter into their combination, as Mr. d’ Antic has (hewnt and from the 
} lopcrty it has of facilitating the fufion and precipitation of the metallic parts 
ot minerals in eflays, and of covering them pcrfcdlly j befides thefc, I lay, its 
great ule in aliments, the tafie of which it improves by its agreeable ^uancy, 
when mixed in proper quantity, is univerfaily known. Bot^is is not the only 
r.dv,mtage} for it reurds and prevents the putreiadtion of ahnoifi: all our 
aliments, without producing any fuch change upon theg\» even when preietved 
a long rime by means of it, as to render them unfit fr>r the purpofit of 
noutiihment. All Other faline matters may indeed pfefetVft from puerefinfiaan, 
i <. common fait does, and fome of th«n even more eSedlually t but we do not 
k'inw any other,«ithe cafte of which renders in capable of fiabititUted to 
(0 nmon flit for this purpofe. . .. i, » 1 i> 1 

A very remaikable circuml%i!i^ fO die ^ifepfiC fSCppefiqf df| tpaMIMm. fiAt, 
and of fome other falts, is, that this property Varies according to 

I he proponiions in which the fidt » epblojred ; . (g 
animal matlers in a hrm prapqrti^ 


it accelemtes confidcrabTy whep a fibaju i 

IrnguLir fadk U proved by the experiideftti of 
and particuktiy by thow of tbo ■imWtVlii (Mk) 
toMardi a B^4fy '' 

J^aris v;hO, 
uontd it in ^ 

^ems to me very iu», qaifrely, 
tliofe taken with aliments, facUitate4}|y»dioo, wmch he boafider* aia < 
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putr^faflion. If this opinion be as true as it is probable and confident wiili 
the jpnnciples of chemiftrvt and of the animal econoiny, then common fait is 
not*only agreeable and ufcful, but ajfo falutatjr, at kail to all conftitutions in 
vrhich tne digcftion is too remote from putrefisflion, as in thofe which aie pro- 
perly jCialled entditiesi for w cannot but aj^e^ that difFercni temperaments dif- 
iier ip this refpe£t. See tie articks Acid (Marine), Alkali (Mi- 

Hsaat-}* CavsTALLiZATiOK, Water (Sea), Water of Salt touNTAiNS, 
Salts^ and Salts (Neutral). 


CRYSTALLIZABLE SALTS. 

By this name we dlilii^tlh all faline matters fufceptible of cryfiallizatioh. 
It is contrary to that of fuer falts^ by which are diftinguiflied faline fubftances 
that cannot be obtained in a cryftalli^sd concrete form, fuel* as nitrous and 
marine acids* volatib alkali altered by quicklime, and fomc others. We have 
neverthekfs reafon to believe, that, rigoroufly fpeaking, every faline fubftance 
is eflentiaily fufcepUble of cryftallizfition, and that in this refpeft they only 
differ in the degree of fiwality with which they may be crj’ftalhzed •, for wc arc 
certain that many very deliquefcent falts, the cryftallization of which has net, 
that I know of, been ever obferved, fuch as emmia fah ‘with calcareous hejh, 
may neverthclefs alTume fblid regular forms by the cooling of ihcir foluiions 
when very much concentrated. Mr* Beaumc has obferved the cryftallizarion ol 
this and feveral fimilar (alts. See Crystallisation, Deliqpesclncl, Salt, 
and Salts (Neutral), 


SALTS r/ CENTAL RY.e/ WORMWOOD, e/ SORREL, &c. 

• 

The name of falt^ added to the proper name of fomc fubftance, is applied to 
very different matters* It is given, for example, to all thb fixed alkalis ob- 
tained from the afhes of vegetable matters. Salts of wormwood, centaury, &c. 
are fiUlne matters obtained by lixiviating the afhes of thefe plants t but thcle 
names are improper fn feveral refpeQst ror if we apply them to the fixed alkalis 
of plants, as they do hot diftbr from each other, It ts ufeleft to diftlnguilh them 
by dsi'tMme of the plant from which thev art obtained t hnd even when they 
are pintfhmsd in- T«chenius*| nkthod, altnough they differ a little, yet then- 
, chitrad^r of fixed alkali la m protlomm^nr, that no name Ou^ht to be ^iven to 
thexh tbwt what hasr a ‘fdktjkih to that charaifter', Accbrdingly, the names, 
if faff af fame Vflwhh aw ftteuehtly given to the alkalis of t!>ei« 

dhjbAatHsiM, afe.ibh eh* ftw ita<bn very improper. They ought to be tailed 

' xilciidsi eBfendfd fide of fbnel, tatrar, Arc. are alio 

This H alft> faulty, bectmk* thefe names do 
nm mkm matyert, *hd may be the occafidn of con- 

^ verjr diffitfent'nAtnre. They^opght to be 





ll^ eimfreff of tartar^ &r. 


'\ i.c 


f a r'i * ' " 




I'he names falts of ceral, ef fearUt trf. eroj^s Jiot moPe «c«uhit< 

unklis we add the epkbct acetous,, as' acetous ff Offfal^' Sot, fcr tliejie 
.fiances tnay be combined) and may form faks with my other 4id^ m g 
.wirh'virie^, ' ■ ' • • ■ "'v''-.,,' 

Dec tis'now jadge if ^ maim, /ok 
gwen to the dry cotraAs of rhefi: matCees n^l In tMimiunier of d 

la GarayC) are not endrefy impre/y>i6e. See 

SALT e/ 9 O L C O T H A R. 

This is a white faline matter, obtain^ by lixiviadng colcothar, Thtrtl^tte 
is not much hfed, and h» ntk tliueh , tkai^^ ft is: i^bba^ 
p/e»Uic or Aluminous AibDrance, which is ihix^ with the ribrhil/ and which wa 
contained io the jijrritfes froiti Which dii: rifridl was «3|trai9:h^; ' ' 


is A'iL' '.Di ,E' ■ ' 

Jt/ ' , ^ ^ 

Tt is a neutral f^t^ by fatUrating vitr^C acM wiih the alkali of mtre 

Tartar (YitaiotATko). , . , ' 
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I'hus air nanMi alLfaline mattes .which naay be ^ta^cd byll^^ 
<or dryings in 4 concrete fonn, but which, . whcm> 4 ^^ied.-w^^^ 
'^'Oiijlufe, and:loifir.:ti^l'r tbw 3 r'btkid^i?RaWz<d;|fi 93 b,,ddbidlt«iite 
■ti^ieans of this '.^^- pai-fdl^afcswc^,-' ■; ■■ ' 
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essential salts. 
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T)Us name is given to all concrete fafine tnacners which prelerve the fineU* 
»fte« wujl dll other principal tiugKtiea of bodiea from whioh they were obtnined, 
ivhic}]i bi^ea arc oiuy vegetable an4 antmeh The tiitidi method of preparing 
:hem ic by evaporating, to almoft the confiftenee of a fyrup» the liquors coo» 
earning the ei&ntial lalt, namely, the exprellhd and depurated juices and 
ftrong deco<5i;iona, and by keeping them in a cold place. From many of thefe . 
Uquors, laline matcerp Or crvdals are depofited' upon the Sdes of the containing 
velTels after a confidcrable time, and after they have undergone a kind of fer- 
mentation. Thefe cryftals, which arc always very red, may be purified by 
hilNvtng them in water, ^crating, evaporating, and crystallizing. 

. We may obferve, that the falts thus obtained from animal and vegetable 
matters are fometirnes nothing but vitriolated tartar, Glauber's fait, nitre, 
common fait, and ocher Ibch neutral falts, which ought not to be confidered 
as the eftentlil falts of the fubfimtces frwn which they are extra£ted. 

Thefe mineral &lts ar«^ extraneous to tlw vegetables and animals from which 
they are obtained. They are fiOt ;ptta or. tnofe fubftances, nor are combined 
with them i and when they are purkied from the extractive matter with which 
they are at firft only miattd and covered over, tll^ havo then* nothing vege- 
table or anintal- i heie faita are introduced into vegetables 'and animals along 
with aliments, are mixed in their liquors and circulate in their yefiels, but 
receive no alteration, nor contralt any true union s^th the proximate prin- 
ciples of antmala and vegctabkia, beeauie they are naturally incapable of fuch 
unioa 


alhe proof of ehis (rath is. Chart they are always obtained from ve- 
getablet and animals in the Erne ftate in which they were introduted, and 
thac tiiiCie r^antiey in thefe fubftinces is tleo^ther urtconftant and variable, 
wifihoiit any real dtSbrence being produced in the vegetables or animals by 
this variamOA of the quanci^ of thefe ^ts. Certain ^ancs, as the parietarta^ 
but EiU more the torina foUi^ have the pis»etty of imbilMng fo much nitre, 
thtti when they iu nltrbus jibilt, they We atcpqft ftlM with this fait. I 
hate feCfl tiie^dried pith of corona folia fb full of cryflallizedi nitre, that when 
(bptdc over Mieptf, a confifier^dtle quantity of good dedhtgraling nitre might be 
e(^e#i4* ^ ^ cutftv«i||Cjn a lefs tutroUs 

4i!l, dqm oim; cqnuiih ncariv tbo fame ^uaptity or nkre; i^ot#slii: be other wifi; 
in gObo cOttoitiOR. TlioW; minor#, A'et therefore itnuft gOc he confHiered as 
the edl^Hal faka of jphg^ipr knhifalsk and only thofe fidti.ara to be epofidered 
ot mtoeh we *ftnd cijy partts. whioh mmoot, he 


conewning wha truly dallied elTedtial, 
but very. imperfectly. 
iddWA'Iijramaev ifhb pvbpeities of whiqh 
T|MidUin> iwgjpMF have a very white 
’ t paftr* which «i**y M ‘f 

the mifch by the aboire-meai lOne 1 

na«« mtby and leis >u.«i 
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t'lan till* fait above-mentionoil. Befides Mr. who ha$ made fome 

jnq iitKi, uiio this matter, aHitms, that a talc fait of forr.*! c<;>ul<l not be procured 
ar the ptitc of the fak which is commonijr told under that name» the qukntirjr 
Of fall obtainable from Ibrrcl being very hnall. I he fait above-mentioned W 
brought from Germany, is much more acid ami mote fbltible hf ViHitfcr than 
Cl earn of tartar i it adls upon all fubkanres idluble by aerds tl^Uttiu 

'idlts thtu'cc formed have not been exainint'd. -i' '' 

Fio^ in gf binjawin^ volatile fait of amber ^ and other falitte matters 6f <hfe 
fame kind, feem to belong to thia clar!> of elfential falts } b^t they jir^ Ihtk 
1. now 11 . EDbitial falts may be considered as a new fubjoet of hidtiky. 


FIXED SALTS, 


ly ny chemiftj give this name to the falts obtained from the afhes of .plants, 
wlfuh not having been diflipated ^7 Bre, Ought tut be considered as fixed, in 
compaiifon of the other falinc matters of tbcfc plants, which evaixjrate during 
their deflagration. > . . • ‘ 

As the faline fubftanecs rerpaining in the nihea of vegetables are entirely 
or chiefly alkaline, the namf, of fixed, fait has become fynpnrmous with (that 
of fixed alkali. But other iUihe fubftances, as moft neutral falts, which have 
not bafes of volatile alkali, are nearly as fixed ys> fixed alkali. . > 

7 he fixity 6f any faline matter is not perieijl t fipce any of thon by atlongi- 
contiiiued violent fire may be altogether evaporrpied. A proof of this 
we find in glala-houles. A part of the fixed alkalU pf the eonua^on falt^ Hi 
Glauber’s Lit, of vitriol^^ tartar, and ocher equally flpeed falm, leonunaai 
in the albes ufed in the cOtopolition of m^is, mie pcri^tially eadialiig, duntijg; 
the fufiqn orglals,^iii a vapor which may, no ieen. amove the pots t amid* this 
vapo'r forms ffflhe iheruftaefonfi round, t;he<;$#Ong^.and,|iq^ leaft*hotpiapieB 
of the furnace. Acciordlnglyv the quantity, of. Lit xw.Aiafs whsds'OanMirs liie 
forface of the melted glaL is^^co«j|kipaBy dwwnilWhg^^ *h#vt had oodftBoit m 
take from a vitrtfVing| fiknace, at dil^ent.tii^rs, oighty otvtoildos, oOntsunhig 
all the Ltne compofition Kr cryfbd*glMSf wJueh.ibda ood poMb nmdie paseti 
The crucibie.s firE ta)^ Out were covered with a cruft of fait of glafs mofw 
th.in rwd lines thick » tbofe taken opt 1 6 pc, mo hpuraifiifm}^^ had PMf sktiry 

thill fti^om trf glafs-gall *. 

In the fire, hyd no f4t„or only 

raooofrfafi. ’* ” * 

flench we ought to cpndude 
is only rdawe. , We cofii^l' * 
feverai houfth wi|indttC,d«y fel" 
are reduced fald vOpw^’esM' 
niacal falcsi, st^ JbWjll 

heat, or witL 
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luube is ghren to sR isline fubi^ncM which cannot by any method 
Ibe fuch ant nitirotis and marine %tda, volatile alkali itored 

by quidmime, and fome others. This qoali|ty depend# on their voladlity, and 
on tiK affinity which they have with water ibperabandant to their faline eilence. 
|a this latter point they refemble deliquefcent Jfalts, and thi^ may even be con- 
ffifered as iaitt perpetually^ and imfurmouandily deliqudfeent. But they differ 
from fidts that ate only aeUquefcent, in this Circumftaace* that thefe latter are 
much hHs volatile than>the fltmr lalts, and can fjpport a heat fufficient to deprive 
themof dl their iuperabundant water, and to reducethem to a concrete form. Set* 
DtLiqsiscMVCM and SAht, 


F U S I B L E S A E T a/ U R I N R, 

This fall, odled alfii native or ^^^enthUMt e/$irine, fhef^mie faU, mcroeefmie 
fait^ is a neutral lidc eompofed an acid nained fitturated with an 

alkali fixed or'ttdatBe t both thefe kind of aucd^ fima to be eoncdined in 
urine. . 

To obtain this fait; urine ftdb or putrid is to be et^ponted to the con- 
fidence of t fyrup. ftowly or qtdch%; This utine, whkh V then very red, or 
brown, is to be put in a cold phice.' .The filffble fait cry£bdlizes on the fides 
of the vefiel. When the lalt cmfils to form irielf on the veff^, the liquor is 
CO be dectanted, ami r^iir^eviqioiuted. that fttll more ciyfbds may be obtained 
by thd^fidhe method. ctfSak att to be cdlefted, which am very dirty 

add* brOsTn.. Tli^ ^ pinrificd by diffblving in, pure wnter, filtrating, 
evapdeatii^, suod ery&iWibKihg, acebrdinjg to the g^herat me^od. Thefe ope- 
rations /eH%bt to be rtpeaM when the fidt is required rs> be very white and 
they are lifei%^ oxtraftive part of the 

urine^whi^ difeolon theihi but ilffi fiodi a portion ef common Alt which 
nil^ be mbced wich paiidculiurly w&en dhe urihe has been much evapo- 

of eiyfi#llt«adtNH'"'^ N’Otm'e^'thoie which arc 
flocndap^erydhi^ b# ocdd, "thafi j^'m^momtSoh.' - ' ’ ' 

|r^^^’'badnpofed 'm''tlai''ai%iea\td''fim'’ ih'ch^vi^ a vtry, pungent 
oola^;|Mt8ai » mmeHed^h^ S<diio^r jba» bbl^««d to be 

«»»»* .'.m 

a^m|a^,^it''if with the ^fiifible fait 

sLruiAAmuaisedfffiaiusJhh^b^ W^.bo . in a huor' ffaee. ' ■ 

'^lsv'''i!oelied , 
,.%^,fchat purpote.. ...This 
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If this fufible fait be mixed with tlie other fufible fait with bafis of fixed 
alkali, as this latter fiilt cannot be decotnpofed merely by diftillation, nor even 
by means of phlogifton, phofphonts is therefore chieny produced from the 
former, or the ammoniacal iuiible iklt. Sef ^osphorcs aaJ Urine. 

FOSSIL SALTS. 

Thus are called all the ialts obtained ready formed within the eartilh but 
more particularly common fait, which is coagulated in large mafibs within 
the earth, more frequently called Ja/ gem* 


SAL GEM. 

Sal gem is foflil common fait, nt which is found within the earth in large 
mallei : It has fome tranfparency, by which it refembles cryftal a little i and 
hence it has been called fal gem. The mofi: confiderable mines of this fait 
air in Poland. Very curious and inteirfting particulars concerning thde 
mines may be feen in a Memoir of Mr. Guettard, in the Memoirs of the Aca- 
dtmy of Sciences. 


SALT of GLASS. 


This matter, called alio ghfs-'gaU^ is a kind of faline fcum or tnafs, found in 
gUls-houfe pots upon the furface of the melted glafs. jit confide of neutral fairs, 
as common fait, vitriolated tartar, and others which are contained in the ioda 
an<l potaih employed in site comp^tiaa of glad, and which not beiog them- 
Jdvcs iuiceptible of vitrification, are feparaced from the glad ,4ptmg (he 
fufinn, and arc coliedled together upon Us furface, becaud they 'ffc ipecU 
iik.ally lighter. Hence we fee, that as all the foda and potaih employ^ for t^o 
rompolition of glafs contain^^nor^ or |«fs of tbefe extraneous neutral dUs, the 
ihlt of glafs muit vary accoraing to the faline fubftances emplc^d. For 4io 
lame realon no fait of gkls is found where only pufo and yitri^ti^e RR 

purified alkalis, nitre, borax, ar^i employed. Stt ViTRigi^iAyf^sr. 

* I * * ‘ > n#i <■ 

’ . ' > Ml f i' 

G L A U fi IE * s' A' ^ T.’ * ♦ ' 

The fait thus named, frcm the i 

pofeUofvitriolU aclid ‘ 

Glauber difcovepia this Adc, 
of vitriolic ACld, "to 

fiduum of this fotkiiirefe Pl|«^ 

be diffolved in wateV, dndobtlutdd* 

Glauber, furprifed mth Ihe appeaiwio^ ^d properties of theie ctfws» ^vd 
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ihtm the name of fal by which thejr are ftijl known, but mote gene- 

faltiy by that of fait. ' , . , - j » ,• • 1 ► 1 

This lalt, although cc^pofed-flf vkridlkt acid and a fixed alkab, m vi^iolatcd 
tartar'iis, vet it difftrs from this' latter fait in tiMttiy refpe«5hi, which difierences 
are to be attributed to the difierehce of the alkafihe bafes, one being the vegetable 
fined attf^i. and the other the marine fixed alkali. The tafte of Glauber s fait 
is faltilh but dilagreable awd bitter. It is one of the .5 

finefr cryftals. When larM quantities of this fait are cryftiiuized, and with 
due atfention, large, oblpr^, columnar cjyftals are lOfmed, the lurfaces or wnicn 

arc ftrtatad lonigitudinally, ime. of nitre. . , r j a 

the cryftals of this fait are as tranfparcnt as ice, but when expofed to a dry 
air they lofe their transparency by the , evaporation of the ’^tcr of their cryftal- 
Haadon. Their furface, and afterwards the whole of the faline pnafs, is reduce 
by the difiipatibn of this water to a white faline powder. This change alio 
happens to the cryftals ' of marine alkali, to which probably this property or 

Glauber’s fidt muft be attributed. ^ - i? u » 

The quantity of watef which enters into the cryftalliaatitm ot Glauber s 
fait is very ' confidcrable, and amounts to nearly one .half of its w^ght. lo 
this large quantity of swter is probably Owing the fize and tranfparency or 
the cryftals ; For it &ems to be a general rule, .that the more wat^ is con- 
tained in anv fait, the more. large and trahfparcht jts wyftals are. From this 
fame abundance of water, Glaiioer*s felt liquefies with a heat quwkly applied, 
till all the water be evaporated t then it becomes d^ and folid, and re- 
quires greater degree of hdit to fufe It. ^ iT i_ r !• I 

This felt, lalthough very folublc, even in cold water, is:^qne of ihofc winch 
may be diflblved in a Iffi quantwy of boiling, than of cold water. Hot w^er 
diflolves nearly an equalweight of it, - From this property we may kn^, that 
the ccy^Uzatioin of Giswa^ber’s fidt -ts beft procured by the, cooling or, a lumciently 
evaporated foliifibn. Acokdingly^; a fare method of obtaiiung the fineft cryftals of 
felt of'Ohiubcr is, fo evapwate the wate^jxiii which it, is difiolvyd, till we find by 
takiog^|:and fryit%a fmafiquaadi:|y Of tiiiic felunbn while evaporating, thatcryftals 
arc oMiwy OuicWy wi^^ It is then tb be poured into flat and 

Awdle^; V|efe t corded Ikw Tfee larger, the quantity of liquor is 

opehat^ dpoov'ldi ifer^r wiU Vhey nw oe 

fi^t long, and p^pbriionably Aick. , Thefe cryslals arc 
■ briwrjvand the cryftaihza*^ ought therefore 

to be^pei|»imcfl:^’wide yeffefe. 

by means of pblogifton 
Ffar it by -metallic foUuions ate by mems of 

' which ^ 

f v^ifeolared tartaifi’ sti Mr. Bcaume difeoycred, 

//;V , . ,, , ' , ' ,■ 

dana)i^y.bidie«* | for Mr. Mar^aaf afRms, 
arid aHo tjw'wtre, 
» finwlar^amwr by 
'S^tktik^aeidv'. . 

'•.■•■•’’■fei.'li'i S,, r ' .*A K. i 

■pp,*"'"' ■. Glaubers 
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Glauber's Mt is uled onty in Mbdicine. In linall dnfl^ freW in carta 
^os, it is refolvenc and aperitive, and. as fucKis adi^ td ptiiana! 
ft is <dfo employed aa en aftenusuic and. correAive in'th^ {ame.dole in pbii^ttye. 
potions i and it is itfelf a good aiid nriild pdrgiktivt, as all thfe 
the ba& of which are fixed alkali r The d<^ ofttlds file as 
an ounce to an ounce, and a half. ' ' '. ■■ '’V,'*-'' >ii;U 

To prepare Glauber's file, we need not combine the pure dUe^j^^ vitliidic 
acid with the alkali of fbda, nor decompofe conamon lalt by vkriwic acid* as 
Glauber did* unlefs we dellre to obiain..at the fime itirog tlfg paarijoe acid. 
Nature furnUhes a large quantity of this fait ready formed. A cc^derable quan> 
tity of it is contained ih mineralfWatets,; and perjw^s.allr'yaieir? vif|tdci^ 
mon fak contain alio forac, Glauber's^ igk* Oi W f*C, ^ 

Franche-comptd* of i^p^bm, .cQntaih much qf i^, atw 

eafily obtained by cryfl^lization. , jPurther, ffpm ,all yit^dk ;WUh e^thyj 
or roctalUc bafes, as felenites*, aiumst. vitrk>l*» hW .0* i®bwined 

by decon>p6fing them with ibda. Lafik*. by burning f^^phut with (tokimon 
fait or foda, this ialc tnay be . fortped* . ^ liC d -»**■? 

eafily and ch«iply-n»(ki by tb^ -dcio (yiTaioLic)*. 

AL|tA|.i {Ma|Wm»), fpaTSTAtt-luia^TttHtjh. Sea, iaW ^ Savx 

BoVtIXMMM, SA*)rT,,C»itJSl#V,TJtAl. ^AtsT^ .. , 


....... ; .. T f -L /E A; 

TIios islfodbhdniy ehHed the heutfsd fait pompofed’ Of the add 'bf'idhegar 
fiturited' ssith ledl. " thfi fait hks' a.lweet' and* fiiccbarfnriafbf, ^fe fi cadW 

^ To iUke this teoos filt, anjdfbrroded 

by Virieg^i. is to be ekliWy tl^^ yda^l^ viw^r%4lK^s’^^^^^ 

ttllized' by ■fcdtflifiS 

Thh falti^hbt ' touch i^USHe?.'^r'Tfisdfi^idy:«^ 




b« .iiitEiolie4ct4coinbio«g wkh'toin^.fir. 

totneral .vuft^s*. 
mam, of tHgLtmaro 
from' 'the 'bitKC jpitW,' 'fwbainlM pm 
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n^e giwBi.tio aU filirwt jfi4>lances obtamed by lixmation 
lX{>p)iied to fixed alkali'^* Ikcaufe the Talcs thus ob^ 
tained fio^ a^h^ are altogether or nipMy^ Sgf AiKAti (Fixed). 


PT E U r R A I. S A 3U T S. 

, l^ dhls na^s be taV%u in KS; inoft extenfive^n(e» it ought to be given to 
all, ch^ cdihbiiiatiotia qcT any aeim with any a^aline* earthy, or metallic Tub* 
fiances. THefi are lalts formed with bafis of fixed alka|i«. vegetable or marine *, 
witli bafis of \mlatile«d)^!i, called ammoniacal Jalts ; or with bafes of calcareous 
and argillaceous eartl^ V xndi lafily> thofe with bafes ofmeullic fubfiances. S^f 

The haCne neutral, %vvtn td dtele falts, fOlates tb the reciprocal faturation of 
their acids and their bales. This fattiratloii oug^t to be uicl^ that the pro* 
{:^rcie3 of the two principles of the neu^ ibould be neither thtde of a pure 
acid, nor of its pure bafis, but mu»d " or- intern}^^ imd from hence thefe 
Tabs have alfo been called fx/ernnMtare falts^ or: fales mdii... 

The moft important conjfider^ioniconcerning thefe fitUs> b the juft (aturation 
of their two component principles;- A. nei^ral ^ ought to be confidered 
as peifeA ;b;its kiad,,yiri^ep , ita^-^d an<l,b^8 are ^cb of thcip in tV oaofi 
perfed nlative- facunuaoiM tliM the ticid Md the bai^ are tbnted to* 

gether in as large quantity a»d’ « intfinately is th^vc^ bei each according / 
to itf ^tire.: But4we-nau|l upon, thb fubjeifi,,tbat a neutral felt may 

bei in. ife .Jkind, |«^ (waifily fetuntp^. ipj j^|fe we Imiyc inendqned, . 

ali^ i^jpihicipl^*be.iYeiy.f^ fet^- ; 
that j^p^’ thegj haydii# other «U their tendency 

to qinbDme* In this the heucrifi lalt*; difief ihuch s land on thb chiefiy 

d(cfiia!^.< tl^ td^ntial. fi^iences ,mdei^.,pbfervab|e ,ih the tafie, folubility, , 
- ;^lM|udccihqe,^.^lj^ pf,4^ upon other 

ciet^jmfiiSn^ of . tife- ties of neutral felts, we 

C ttoa t hut we are far from having fuf- 

itapf' ■ tbiasga- 'aiu',.^. umferernuncd ; 

,r:Wr'-hebi-!W«t'‘ t^wfare - 
d\;|g5^a4.- 

;V; ofr|Ead|aig,;Utr 



Wan- 

. ifi'-gjeiieisfi^.witbi 
fbfet wiifii^bafis of^y^Kife 'afitalt* 
f/HeDires-n'-ital^laftJy, . 
, , , with '. 

oCtM fidts,/iumehr> diofe with^bafi-H ofr 

fiuedl 
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fixed alkali, we find moft of the faltt which have the leaft tafte, de- 

liqtiefrencc, aflion upon other bodies, or facility of decompofition, and the 
gieatell tendency to cryftalhzation. On the contrary, in the laft dais, namely, 
tlie falts with metallic balt‘% we find moft of thoie that are corrofive, moft 
foluble, deliquefcent, leaft cryftallizable, nioft adive upon other fiibftances, 
and moft cafily to be dccompofed. The two intermediate dalles wi{h bales of 
volatile alkali, and of earth, arc alfo intermediate with regard to thele pro- 
perties. 

Secondly, as the ftveral acids are more or lefi fimple ^nd powerful, they 
form with the fabltances to which they arc capable or uniting, neutral lalts, 
tile abiolute fatui ation of which H more or Ids perfed, according to the nature 
of the acid. Neutral intriolic Ikits are the firft m this refped, then nitrous and 
marine falts, or marine and nitrous falts j for thefc acids do ftot differ much j 
and, laftlv acetous and tartateous falts. 

We ought to obfcfve upon this lubjed of genera! confiderations upon neutral 
falts, that we muft not judge, from one or a few of tfJeir proi>ertics, concerning 
the degree of cohefion and of ahfolute faturation of their principles, but from 
all tbcir prt^Tties’ taken and comj^ed tc^ethcr^ becaule poflibly one of the 
principles of a fait may be ablblbtely, or almoft abiblutely, faturated, while the 
other I rinciple may be far fh>m this tkigree of Ikruration % and according as the 
acid or the bafe is moft fatUrated, the properties of the neutral fait muft vary 
confidcrably. For example j we ^ould be much miftaken, if, upon confidering. 
that corrofive fublimate is Icfs foluble in wa’cr than common fait, and not at 
all deliquefcent, as the latter fait is a little, we fliould conclude, that the 
lohefion of the priitCi^es of coitofiVe fublimate and their abfolute ftcufation are 
much ftronger than ‘In common fait, 'The corrofive quality of this fait, and 
its powerful adfcion upon many bodies, sShifch properfies do not, or fcarcely, exift 
in common fait, evidently prove the contrary. She SuBtiWATB (CoRXtektvfik 

Wr muft alfo obferve, that in many comoinations of neutral falts, and par- 
ticularly of thofe with metallic bafts, fomc meta/lt artd the acids themftives 
liy the very aft of combinatidn, aliCrations which have great in- 
fluence on the nature of the neutral mttallic filt refuldnjg from their onTort : f 6 r 
inftance; although lunar and merturtal nitre'be Ciyftairtzable, and little, if at 
all, deliquefcent, jwhile the nitres wSthlsafts of cOpper and of iron are very much 
fo, v'c muft not thence conclude, that iron and o^per fetorate the nitrotis acid 
lef’ than filver and mercoiy dot fcecaufe we ‘ate certain* that thhr dtffiiHitnSe 
does only proceed from this circemiftaijice, while the mitfdtisf add cUflhlVts 
copp'r and iror, it decompofes thbtS, hft#'“<W‘|»rive 8 theih rtillr in- 

feammabte pHm-iple which Is necCfflins V 6 ‘%he tdniftxldh cif*meh)lf 
while it does not produce the 'fame eweft 1 b hrldendiy 'ddlih'filvdl* ihid''hiertfii>ry. 
Accordin^y, the falts, which jwfiilc fifbrfihfe foitdiM 
by nitrous acid, ought not to be t'^roufly confidfhM «» ibitwedH# cf IlMrib 
metals, bftt rather as comb 5 hatkin*,SNhe}r ittrih flWirlwsW/ 
acil quits filver and mercury to dHTolve ooppet hnd/>ren, 
iokition Cduid Ibe made 

Would more cotnplcatiy'fai ;ui&Te thi« lieidl kiiid ' '(bi# 

fott«cr.mctals. ' ,hr. v • f 

r # ^ U i < ’ <* i ‘ ^ r S ' * * 

g, r , 4’^ *■/ 

# *4 *1 na** * ft 4 ^ i * i , ^ ri v* 
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: M»iy otlwr confideradons.of (dih Jcfn^ mkyrbe piade concerning the different' 
k;iin<i««pf, neutral falls >- but -the detaiil- of? taeiM .*ould^ engage. » us ttKi. long, 
'btf^p^ .that they will eafily occuf to^tiii^iW^w^wisiukl attentively rcfleia , on, ihxs 
fobji^i ';We ’ivill hottreveir ^mfenfion,' Ipniethin^idte^ t^ifcaa 

betwixt filtne'.e|fe.mii^>rda^e\ip''';nepii!al,;fahs._ i-. 

; Mr. , Roiaelle had advanced, in a Mcmoiitof ithp 4^*^^ t 75 fi|tt 'that 

fev^sral csf shiflfe laiti n»^ beiiiv* dillfe^ Aaaite l/'.thiit istii they may he in a 
ftite of a petfefl iatcrmtioi^ or, they naay hwc an excels of acid. Hc ehc* 
fori exa'mpks fev'eral oomblnsijiions df merallk rnajsers .with- acids, fuch as thole 
of ‘m^uiy with hsadhd acid -ai(di|v'ithmtriol:c acid, and tl^ bf bifmuth with, 
nittrous add JEach bf tifcfq ,»n«tak> 1° h*<4,‘ -forna, ^’hh the: 

fadie.acid two wery di®mehtt:!p«tttral'i':#:%'.ionr;<jf fwhich'has^an excefs, of acid,; 
attd?bOnmins...the pol^le >qi^atu;iiy bf;abid>*'3n(|- ihe other is predieiy 

Ihtiirated, ahd contains .3chc' ljhaHells’'tquahdiyip(>lBtde;tilf*aeid. This chernifb 
cithiii alfo, as another inRatice of . the- lame do^nne, the. combination pf a fixed 
aikkli with an acid. 'It is that of 'the f.VegetaWBifixed 'alkali with vimolic ^cid,' 
forming confcqoently the ntiiuai (si^-^aii^d' viiri^ted. far iari Mr. Beaunie has 
op^ofird this opinion'iinv many Meibpits t«ad atititfc^Ac;idemy, and affo in the 
Journal and Gazme; of Medicine.. * Hc 7 »di^«tBS; the. ifsiUs 'Upon wbkirMr. 
Roulle eftaWifhes his theory.; ;He ihaiittdbsiHfeat ;n^ tbeifaiine metallic 

conibinatipn'si cito^ byMr< Roueile: as axam^lea^ raikl. con^dered by him as 
neutral' &its >concaining.;die lead .pol&bltf quantity ofl acid, '•-are nothing kfs than 
falts* ‘but metals* derived , pf aU ^idpi>Ti»h«n thtracid which adheres fuperfi- 
ciaiiy to the precipitated mepd .isiifuiEdencly walbed'from it ; and he thinks 
^at My^Rouplle haS(bMn''miiiMEen,;from4fl&}t;havipg. iuffiiCkntly. w cheie 
metaliie pscdpitas^i •which. . he :cbi:^ki<di^»As .fiilts. Beaum6 proves his 
opini0ny.Dy^wdftingwii^e,a':.vetfy,lttgjeq>:^dtyr6f..diSdiled and boiling water 
turbith |i|iaer4>ai^ uknitkim vitB i; by this method, 

deprived of cvety partkle of. acidi . • 

Widi'Hfcfpe^ ;«S tlus virikjlated tartar^ the cproicefs iby which Mr. Rouclle 
gives%'^ excefs.pf acid.;b, 'by^d3&iUing.ui.a retort, two otmees of pure vitriolic 
said iatei.tiR'the fah iS'.idry,:^d.bv:en.,ctil ihe..retort has beeokept 

jt;d.dipt Adoring vitriolic acid is 

pi^.feid';U^pn.,tMs '£dt^'%'.cs»nS|Ekiablq..hie^)k^^ 4 ccited,.'^ 'when; the fak has. 
b^n de|NMybd^^i^ flk ^water'.of< itixtyftah|.qat>oo by diyi tbence con- 

The- ialine mafs. 

ih^'i^llih^ .»$ Mr; Ropeile has obferved, 

yimokted.-rtartar-with 
'lk|lti'';as\'m.a}l^.th<fk;.whk'h am 

’ 

^petXsiPmiby tW ‘(^^g .of 
tlk.j'h^iflitllaitipn; Ti^sy-^riokted' ' ' takaf .with' 

.... „ . 

;r*edlkPS';^ip‘t%^prps.'of yipkts. Pn'd of 


denies f' that we- 

Miliar .■vitriolated'taf.tsff, really Aepnt^ins’* an kxcefs of 
.bom^hfid his opiaina^poh the following and reaibns : 


ItJi 
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Vitriolic acid diftilled from pure £ind, in the lame manner ai''.Mn Rouble 
diftilled <«hat acid from vitriolated tartac» .adheres to it in the &me n|anii6r« 
although we are certain that it does not a& lUpoa &nd. In fiais therefore^ and 
in many.caies, it is only an adheilon of ^uxtarpt^tion, which 
capable of contra^ng with any body dhom dhe^ dt^pee of fixity it i^ 
efpedally when berfedtly concentrated. 

In the iecond place, the vitriolic acid, with which Bdr. Beaisnilf fdfit^s the 
vitriolated tartar is only fuperficially covered, Mr. Rouelle^a proce^ iafii 
fiu: from being truly combined, that it may be enriteiy feparandl vrithotit-firp, 
or any intermediate fubftances, by means purely mechanical : for hf dratning 
this ialt very carefully upon brown paper, or even upon clean &nd,, Ja violofaiaed 
tartar perfeflly neutral may be dstajned, which prefcuves the water of its ctyf- 
talUzauon, and confequently the form :and (oltdity of its cryfiah, and which no 
longer .contains any trefiige of an acid. From thefe experanenc Mr. Beaume 
concludes, ithat this excefs of acid in vitriolated tartar is not real, and is, ^ke 
the unwaAed metallic precimtaces^ miftaken for faltl with the leafl: pOmMe 
quantity of acid, one of tliofe deceitful appearances agatnft which we cannM 
too much guard. _ Mr. Beaume generalifes his fnropoficion concerning the 
excels of acid of vitriolated tartar, and affirms, that no neutral fiilc with bafis 
of fixed alkali either has an excefs qi coiribin^ acid, or qi ‘combined a^ii, 
although it be c^ftallixed ki an. acid or an alkaline liquor^ that the acid w 
alkali, with which thefe fato are mua;d, when ciyftailized in fuch fiquon, is 
only incerpoled betwixt their parts, and tr.ay always be carefitUy firparated^^mn 
them folely by the mechanical meahod of imbibition. . 

We (hall not enter more parricultu'lty into thele futdedi,. which pcxM^fd FtU 
hereafter be further tUullrated. We (hall only obwrve, that if we^ s^rc to 
examine thele matters as well as they deli^we, it fecms tsffimtkrtb diftmguifii 
‘fir ft metallic falcs ftomall others i.ibr the greater or kfi de^eecf cbnt^textkHi 
of acids fecms indilferait, with regard to the' fidine: cmribiinatfeMia wjuch ri^uk 
from the union of thefe aoda 'mta earths and alkldis bmh Bxefi » 

that is to fay, the fiune quantity of add lemaink: united with or 

alkalis, whether the add employee be oonciennraced or 
metals, ^ecially ibme ceicain uKtals, cannot be' COmMued* ^ tpptam p^ 
hined with acids, in the greateft pofiibie quantity, tinle^^U^ add employed 1^ 
in a proper degree of concentration t ib that the fimie qumtky 
which, when mffidently concenlpuet^ la ia^ptffiile. of 
certain qbantityof metal, can tfiaSiiee oal^ k 
metal, if this, quantity of add be^uoM^wit{t^l^ laig^ 

Tkisiingulaf phenomencm of mbidayndiarixe'^^^^ 
to the jofiammaDle principle whkkd^N^fht^ 
generd.a4bere<8dy .aqxcidis 

or at teaft muck .more , 

fide, the unidt-of uwm'wiih 

with .water, . ' ' ' 
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SALT 4 SAIGNETTB 

This- ftlt is 'a ,ibhih}« .tai^-wlch, bafis ^itearin^': 
forni^ by, faturatiag , acid oCtiWsr '’with inlMn«' ' » '■ .' '' ' 

This fait was firft 

foluble taitw or vegetable %, by I#. %ign5l«s» .abo(||cic4ry ^,R6ch& who 
brough? into vogues, m kepa H Secret w W 4; he could. MeC ifeolduc 
and Gcofffoy afrerwai^-ddcomedi aod jpybhlhcd ite^sompoBbdajf# 

To -prepare this Talt,, cryftai|''.-M,bMi’«»,c ^"ali 
wacei'^aad into this; liqiiog 

e^vej^nce ' ^ cea&s, . 0>4o • tg 

rated : k is iheO:,xo be ^ dltem^ 
may be obtained 

in /' 


’ 'odt 


when,' bdt'ohlf t^'ii b^^, ■■ 

interfeS: a^wb■odieb■;'i;ft■■'idl^■l! 4 d^;Vr■^•.^■•;■:i<,;/';,.^^^^^^^^ <''.■''' /•' ■ ,’> 



havt' k tt^c 



Salccf Saignette has ja lalioe taAe^ jbodcty^l 
retaktsi-'imioh ‘^waMr’ io'-its^'cryfts^iaa'di^, " 
water - 'd^ dsid;'- -aad^ -Oodwcjp^^ 
becGme 3 i:;&;i 0 s 490 us:ih. -#d«^r 4 - 
talUaatioOi and from aho marine 
refpefts, .it.has idl.?.^ie.|5e^bB'"'Jii©jS^!^ 
fiki/le, tartart. ‘ '" 

. Sak'of'Saigne«e:..-iS'-i 0 |K 
from an oaiice'''-so,.-'4'-b>4|0^^'^ 
that 'p4if{iofei'?(®flfel^ 
rebd^;them 

Alataadaf^avftMi''' >-«iawhakii£s^2.afjwSi£^4»«ii^ 
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TMiF'lMt is* faliiMt cdnCHBKC^ limd cryftalliteciii&blhiace, obtained from borax 
meabs of acids. Tliis matter^ althoujgb it aifts m an acid in borax, and per* 
feSdf fa^Wilbi its jdkaU, bis not an acid aafte« nor the property of reddening 
the ti(i<$orcs ^ violets and tornfol, as the acids properly lb called do. Seda- 
tive fait has little tafte and folubility in water. It is, a kind of neutial falt^ 
wbicb has only fotme properties common to it widi acids, as we lhall after- 

dedacive fait may bo obtained from borax by fublifhation, or by cryft.illi- 
zadon. TbO moft cotntium procets for obtaining this fait by fublimation ia 
that of Homberg* difcti«erer of iedative lak Thib procefs confiAs in 
minting martial vHrioljvritb borair, in dUfolviQg them in water, in filtrating and 
evaporadjng the liquor till a pellicle appears i the liquor is then to be put in a 
fmall ^sf| atemhac, and the fublunation is to be promoted till only a dry mat- 
ter remains in the ctie(ii4>it. 

During this o|>eratioq» fiquor paflhs into the reeeiveft but the internal 
furface of the capital is covered tvith a faline matter Ibrmiing very fmali, thin, 
laitiinat^ cryfhm, teiy fbiliilbg Imd very This is the iedative fair. The 
oapiml is then to be ualMtthl, md the adhering ihit (wept off with a feather : 
the part of the liquor which-jKifihd laff into the tecetver is to be poured on the 
dry rel^tnmi of the cudhrb^ hnd a new fttblimation is so be promoted as 
before, by difeiUing till the matter In the cucurbit be dryt thefe oj^ations are 
to be tvpmui hi the feme manner, till no more fedative fait can 

be fublimed. "" 


Sedative felt tpey be obthided f:w eryftaluzation. For this purpofe, let borax 
be diflbived in ho#iv^ter » and to this folution, when filtrated, add any one of the 
three mitieml acids* a fiwle at a tbOf « till the fiquor be feturated, and even have 
an cxnefe «if!lcid< eccepding to Mr. Beauth^ procefss the liquor is then to be 
IcAbl a opMlilaaeii eud a/gmsc nunibea of fmail, ibining^ laminated ctyftals 
will be fermed ’ ihefe muff JM urafl»fd\ieMi a Usde^ vefy cold water, and 






xifidiMntag, tsUt.is ibtoewhee denfee titan the felt obtained 
life lattm le ,fei tights eng gros Is fefiiofent to fin a 




feedative feh obtained by cryibdlization does 
* llbMairilp ii fublimed, only that the cryflialior 
...jleM jp# * detadMd than thofe of the formeir'. 

iPbUBp % ^ ptUS feimiUKd* is not however volatile t fer, as 
ifUklljww fifeh ^ wMbs'lff pe water of its cryttalUzation. 

loK Its* vattn; by drying tt cannot be rail! d 
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into vapors by the tnoft violent fire, in which it fWttallM fixed, <Hjd fflclts into 
a virreous matter, as borax does. 

Tins vitrified fedative Idlt {>rcferves its faline chara&ef $ and, although it has 
a beautiful cryfialline appearance, it is only fedadve lalt dqirived of all tnoifture 
and melted. It is entirely foluble in water* and may then be cryfialliaed of 
lubhmed, as at firft, into its proper form. 

A great quantity of water U required to dilTolve fedativ^e fait, anti mueh more 
cf cold than of boiling water, it may therefore be ctyilallized by cold, and is 
alio cryftaUizdble by evaporation alone. 

Mr. Bcaume has made an interefong obfervation upon this method of*diien> 
gaging and ciyilallizing fedative fair, whicii is, that we mull: add a little more 
a<ul to the Iblution than is fufiicienc for the facuration. He remarks, that 
when only the prccife quantity of acid is added to decompofe all the borax, the 
fccldtive fdlt remains confounded with the other faline matters contained in the 
lifjuor and the cryftallization is confequently difturbed. This inconvenience 
IS dvoiried by the addition of a little mure acid than is fufficiont for the fatu- 
ration of the alkaline bafis of tl c borax. 1 he fedative fait, although formed 
in a liquor thus acidulated, may be entirely dejprived of any excels of acid, 
which is not combined with it, by means of draining Upon paper, according to 
the principles of Mr. Beau me. 

The acid that is mixed in the hot folution of borax decompoles this falc, 
becomes faturated with its alkaline bafis, and inftantly dilrnga^s the fedative 
(alt 1 all which is efiedted without any efiervefcence. The fedative fait does not 
cryfiiaUize as foon as it is difengaged, although the liquor be at the point of 
cryfiallization, when only the precile qqantity of water is added which is Aecef> 
faiy for the folution of the borax. The heat is the caufe of this) for as foon 
as the liquor cools, a confiderablc quantity of crvftals is perceived. 

From the above-mentioned properties of the fedative udt, by which it refifts 
fire, lo as to be capable of virrificadon, without being ot^erwife altered, we 
may perceive that it is a faline compound, the principles ^ which are feriftly 
united, and very difficultly feparalde. This troth h»s been tlloftrated by 
numerous and accurate experiments on this fubjef^ by M£ Bourdelin, rdateu 
in the Memoiis of the Academy for the years 1753 and 1755. 

From thefe experimenrs we find, that fedative felt felifts the moft powerful 
agenrs for the decompofition of feline fubfiances. It was dnalcefed by freat- 
mtnr with mfiammable mariers, with fulphuf, with mineral acids difengaged, 
or united with metallic iubfiances, and with ipiric of wine* IbordeKn could 
r<> Jv perceive feme marks of an infiammat^ matter« and 0 liblu hnatliie 
m this felt. The former be difeovered by a fmcll cf anid comuim* 

nicated by it to vitriolic acid 4 and thetlattei’ by a whim M^dhsitate fornKa>ii) a 
folution or mercury, joy the liquor obcaiiMid from «}» A iidxtum 

of tills felt with powder of chbTtoal, ,Mi*. Ifowidelitt 
affirm the lafe propofitiont but with do 

not know the naturt of fedatiye from not luvifi^ oeofi ehte to decom- 
pofc it* 1 ^ V 

As this felt has the property of difencs|^ the aeidi of nitrt ibid of «ow- 
mon felt by uniting with thfir bafesy ana Auo as It is itfeiy vitrilMblay Alid pro- 

* * motes 
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motes the vitrlhcsdon other fubftances, moft chemifts believe that it is com- 
poied of vitriolic acid intimately combined with a fufibb and vitrefcible earth. 

This is one of the falts which are foluble in fpirit of wine, to the flame of 
which it communicates a green color. As only the faline combinations of 
copper are known to be capable of giving lAis color to the flame of (pirit of 
wine, Ibme chemifls have been induced to believe, that fedative fait might con- 
tain copper, or the cabc of copper. 

LaflJy, we may fafpeft liwne analogy betwixt the fedative ialc, on one fide, 
and arfenic and phofphoric acid on the other,, from fomc properties whicli each 
of thefe (ubftances have, and particularly from their adion upon certain fairs, 
and from their vitrefcible quality. But thefe latter fubftanccs are not better 
known than fedative fait j therefore all that we can fay upon this fubjtcl is, 
that much yet remains to be difeovered concerning all thefe matters. 

Excepting the ufcs of borax in vitriffcations, and in fufions anti foldering of 
metals, fedative fait, b only employed in medicine. Homberg, its inventor, 
believed that he discovered in it a fedative, antifpafmodic, and even narcotic 
quality, and thence called it the narcottc'falt of %'Urtol, 

It was generally employed in convuifivc difeafes after the praifes Homberg 
had beftowed upon it i but its fedative powers have not been well afeertained. 
The beft praftitioners even affirm, that, to produce any effeift, it mull be giv/'n 
ftom half a gros to a gros, inftead of doles of a few grains, which were given at 
firlit. Ste Borax, (t) 


SALT of SODA. 

This is one of the names*'given to marine or mineral alkali obtained from 
the t^s of Ibda and of other maritime plants. See Alkali (Mincral). 


SULPHUREOUS SALT of ST^AHL. 

This name is given to a neutral felt, coinpdfed of volatile lulphuixsous acid, 
combined to the point of feturation with fixed vegetable alkali. 


(f) Sboative Salt. Mr. Caiet has 
puwifhed* in the Memoirs of the Royal 
Academy of Sciences fot the year 1766, an 
accedot of fume exneriments made by him 
ufMMl iMHNiat'aiid the .fedative felijf. From 
thefe be infefe, t. that the acid eontained 
ia,ii^faK 4 the mariiie* he frying made a 
eoirtyTiye fifejimate with this aefd and the 
matviMCidleniciidfetitspecfe. That the 
fedative fen dMfe not exift in borax, but it 
produced during the pMfeefe. 3. That this 
^aiive.feikiiia ^mpofed ef the marine add 
ocigiaulj^ efeMiing }a few beraXn, of the vb 


triolic atid employed ia the operation, and 
of a vitrefcible earth. 4. That th.s vitrct- 
cihle earth is the fame as that which is gene- 
rally feparated from borax during its folution 
irv water, and which abounds more in the 
utireSned than In the refinrd borax. 5. That 
this earth confifls of a ralx of copper, ftom 
which by redulS^ion he obtained a regulus of 
copper, b* That borax therefore i. <,om- 
pofed of 8 calx of copper united with ma- 
rine acid. and with mineral alkali. The fame 
Ubeimift purpofesto make farther experiments 
on this fiogular fali^ 


Thia 
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This fait maybe made either by faturating frjted Msftth v^atik fijd- 
■pimreotis acid maile in a cracked, retort, in .Subl’a i?^anner, or by expofing 
linen ibaked in liquid fixed alkali to the vapors of IVlphur j3.ovfly . burning. 
When this latter method is employed, the linen dries, becomes IHIF, and %incs 
with many fmall, ncedle-likc cryftals, which are the fulphureous fait, 

"Volatile fulphureous acid d^auot differ from ?pure j^itiiolic acid but by s 
portion of phlogiflon, which is only weakly united with it, but is howevet 
fufficient to difguife confiderably the eflcntial ptopertic,? of this acid* .Sul- 
phureous vitriolic acid has not Only a puhgetit fmdl and yoaitility which the 
pure vitriolic has not, but it alfb forms with different fubftances;' particularly 
with fixed alkali, neutral fairs very different froris tbofe formed by thir uhion 
of thefe fubflances with pure vitriolic acid. Stahl fitft bbferved this. fait, which 
is the only one known Of all the cOmbiniittions of the Iblphurcoi^ sioid- . ^ 

This fulphUreous lalt' hai a more pungent taiftre than vimolaced fattai*, is 
more Ibluble in water, and is eryftaUizable^hy cold. Its cryftals are like needles 
attached to each other by their ends, fonning tuftdd clutters of cryftals j in 
■^vliich refpeft alfb it differs from v^triolaied tartar, and is Ibmcwhat analogous 
to nitre. ' 

This fait may be decompdied by any acid, and its .lulphtn^Ous'acid expelled 
/rom it. Thus vitriolic acid, from being naturally the ftrbngeft of any,, is 
rendered the weakeft of all, merely by union ^ith the infiamniable principle, 
which is only weakly combined with it. 

The natural volatility of the phlogiftic principle, and its weak adhejfion to 
the volatile fulphureous acid, occafton a gradual change of the nature , of the 
fulphureoas falb This fait is perperually changbg, from ^O conftantdifSpation 
of its phlogiftOn. It gradually lofts its peculiar properties by Which’ it differs 
from vitriolated- tatjar, becomes more-and' hiipr^V'finaUar to' this at 

laft, v^lieh it has loft all its phldgifton, does’ not in ahy tdfpeft difl|5r jfrditn it, 
Probably we mi^t bbfttye’^the fame xhartge^' in "the tbltibiha^ion^ hf^^fulphui 
reous acid with other' fubftanCes; nevifrthcl^ thdft' w* 
a ftronger affinity with 'pHli^i^n thin 
very different. 

All the phenomena of the fu|phurcpu8 ihlt; of the Tpljphurebu* 

and of hilphur, with regird 
ducible from' this ^gcnerlF priticfplh, 
bodic.-i are -aJways- weaker th.iri:thofe 'df 
1f«i.B''1S»ti*iitraEous' A cid, 


mien, lote metais, nave 




alkfh.^' h*ts*Sfd 

is. different frbiiti, dtatV'0l^fea:-Tafc\;;|^e|9h^;^_t8l^ 

able as that t^»iea 

of ■ its efftn.tiai': pri^Owes^'^ 
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contribute to the cure of ibme fevers, which qualities are common to it with 
ether neutral falts. It is not now employed. Acid (^Marinb), Alkali 
(F ixfio), atiJ Nsutjlal Salts. 


SALTS 


T A K E N I U S. 


Th«r falts prepared in Takenius's manner are impure fixed alkalis, obtained 
from the afhes of vegetables burnt for that purpole in a peculiar manner, namcljr, 
by fuffocating their fiame, and leaving no more communication with the air than 
is fufficient for the burning of their moft difengaged infiammabie par i. 

When therefore we would prepare the fixed (alts of a plant according to this 
method, the dried plant is put tn an iron pot, which js to be heated lb that 
its bottom lhall be red. ’ The plant muft be continually fiirred ; a thick I'ume 
will whale ^m it, and at length a flame riles. The pot is then to be covered 
with a lid, which niuft be lb loofe that the flame only will be extinguifiied, 
and the fmoke will pafs out. The ltd mufl: bd taken off fometinnes, that 
the plant may be ftirred. When the plant b by this method reduced to a kind 
of alhes, thefe afhes muft be lixiviated with boiling water; and when the lixi- 
vium has been evaporated to drynefs, a faline matter more or lefs reddilh will 
remain, which ought to be kept in a bottle. This is the fixed fait of the plant 
prepared in Taksnius’s method. 

By burning plants in tlus. manner, the fixed alkali obtained is evidently 
phlomfticated, rendered lemi-faponaceous, fimilar to that which is prepared 
for me making of Pruffian blue, and tnixed with all the neutral falts con- 
trdned in the (nant. Thefe impute allulis have been intended only for me- 
dicinal ufes. Some perfons have imagined that they could ret«n much of the 
virtue of the plant from which they have been obtained. But although we 
do not doubt that ‘the fixed falts of diffitrent plants, prroared in this method, 
dtflfer confiderliblT from each other ; yet as the medictnal virtues of vegetables 


precaiiiions which TMktnim mentions, ibtit falts retain none of the virtues of 
fh fr fdants ftpsn which they are produced when alkalis ate required. They are 
ohlv femi-faponaceobs fixed alkalis, much left caufiic than well purified alkalis, 
aM wl^ich thereat may be preferred in medicine. Thefe alkdUs paruke 
befidw of the virtues of the Oeutrid falts with which they ate mixed. 

S A L T a/ TARTAR. 

This name is cnmoabiilf to the fixed alkali «f tartar, and even fte^uent- 
ly to fiaed vegecahie aficafi ill general. See Alkali (Fixed). 


V E 


t T* A B L E SAL Tw 


^ Whir, and tarlsrifed tartar* is a combinjition to 
•the poim in fittumdoa off cream of tartar, or acid of urtar with fixed vege- 
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table alkali. It is prepared and cryftallifed like fait of Saignette, from which 
it differs in its alkaline bafis. The cryftals of 'this &lt are much fraaller than 
thofe of Yak of Saignette. In other relpeds it has the fenv:* projaerties, Chemical 
and medicinal. See Salt e/ S aigneite, l^AaTAR, c/tJ Tartar (Soluble), 

i. 

SALT V I N E ti A R. 

The lak fold by apothecaries under this name is nothing but vitriolated tartar, 
iiny.regnated with very llrong radical vinegar. 

As "imrc ‘radical vinegar cannot be obtained in a concrete ftatc but with 
very ureat difficulty, and as it doeS not retain this concrete Ibitc when it has 
once Veceived if, as thfe Count de LaUraguais lias Ihewn, wlien a fill df vinegar 
is reouired with a very pungent ind penetrating lincll, to be kept in bottles, 
like \i!e concrete volatile alkali called fait of England, a better expedient has 
notb.cn found than that we have mentioned. 'This mixture has a fmell of 
mdical vinegar, almoft as pungent ar. tliat of volatile alkali, although the kind 
be very ditferciu •, and is applicable to the fame purpolcs, namely, to relicp'e 
hyftcrical paroxyfms. See Vinegar. . 


VOLATILE SALT S. 

This name is frequently given to volatile concrete alkaline fairs, Thus 
volaiitefal ammoniac, and votdlUe fait of hartjhorfi, are the vplatile alkalis obtained 
from ihfefe fubifanCes. Neverthelefs, the fartic name, is fometipnes; given to 
other fallne fubftanefes of' Very different natures, for the fait of amber, 

which is acid, and is called volatile fait of aMher, which is certainly an in- 
convenience. The appellation volatile fait maybe given, to all faline matters 
rerllv volatiie, that is, which .may be fublimed with a moderate heat. $ut 
as thefe fairs are of very* different klMs, they ou^ht to Ije dif^ingu^ed by fome 
‘ : I0- T^<»‘ vnl.itliilV 'of mlts is a verv indeterminate aualitv. 


is a very indeterminate quality, 
fome are ‘much more, and fomc 


more particular name. The ‘ volatility 'of 
For of thofe which are confidered as fuch, 

much let’s vpiatile than others. l / tr j ^ t i c 

'I hefe faks ai“P called which cannot be fublimed without ’a fire 
fufficient to render the bottom of the vefl’el cont^iining them red-hot^ fqch as 
froft ammoniacal fairs, fweet mercury, and tome others. And thyfe are 
' Ixed [alts wK?ch may be kept fed-hot dbrihg a certain time witlwut fetifible 
lofs But, rigorouQy fpeaking, no fairs are abfalutcly fixed ; for, as we have 
f'lid elfewherc, die alkalii called Axed, and the other Yaltikwldch are confidered 
alfoas fixed, ’are diflipated in fume when long expofed to violent fire, with 
accc& of aic., .See Aikams (Vm;4sTn.x>t Fixity, yoLATitiTY*. ■ 
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urine; and to die fixed, becaufe although they have not tliemfclves this tafte, 
they however occafion it, when applied to the tongue, by difengaging the 
volatile alkali contained in animal fubftanecs. Therefore uriujus fads and <*/- 
kaUne falls arq fynoninoous. See Alkali. 

SALT of S T E E L 

• 

Some chcmifls have given this name to feveral combinations of iron with 
acids, even to martial vitriol, as appears from Riverius's fait of fteef which is 
a martial vitriol made with iron, vitriolic acid, and fpirit of wine. See 
Vitriol* 

-DCIX'. S A L T - P E T R F,. See Nitre. 

DCX. SAND. • Sand is com pofed of fmall ftoney, matters. The kind.s 
of fand may therefore, be aa many as the kinds of iloncs. Moll fands confift of 
different kinds of ftones mixed together. But as loft ftones are eafily reducible 
into fo fmall particles, that they are more like powders or earths than fatid ; 
and as the molecules of hard or vitrifiablc ftones are capable of preftrving 
longer their fize ; hence moft matters called fend are of the nature of vitrifiablc 
earths. See Earths fVrTRiFiABLE). Accordingly, by the name<of fand, wq 
underftand always, in natural hiftory and, in chemiftry, a matter of the natttte 
of vitrifiablc earths. 

The principal ufe of fand in chemiftry is in compofitions for pottery . and 
glafs. Some fands are more and fomelefs rutible. The particles alfo of fome arc 
larger than thofe of others. The finer' kind is generally ufed for vitrifications, 
and other chemical operations, becaufe .'it fe naturally, much dividtd ; It is fre- 
quently employed to make a fand-baib to tranfmic heat to vcffels placed in 
it. . 

DCXI. S AN.D ARAC H. This is a yellow or red combination 
of arfcnic with fulphur. See ftasaNtc, Realgar. 

DCXIL S A N D I V E R. Glass-gall. 

DCXin. S A P H I R E. (u). 

DCXIV. S,A R C O C O L L A. (x) 

DCXV. SARSAPARILLA, (y) 

DCXVI. SASSAFRAS. 

Saphtiue is the name rf a pcllucidi fix drams of gummy extraA, and from an 
blue gem. the hardnefs of which is next to equal quantity he obtained by fpirit four 
that of the ruby. By fire it is unfullble, drams of refinous extract, 
but its color is thereby i^eflru^ible. It may (a) Sassafras. The wood of this tree 
be imitated by fufing 'a hundred parts of contains the heavieil of all known cilential 
cryrtal-glafs-fntt with one part of 'zaffre, oils. Of this oil Hoffman obtained an oun,.s 
and a very fmall proportion of manganefb. and fix drams from fix pounds of the wood ; 

(x) SiVKCOCaiitA' is a gum-reSn, of an and Ncum.m obtained from an equal quan- 
oun'ce qf which fix. drams ware found to be tity of wood, two ounces. From an ounce 
folubje by .^rit. of ijyinqj ianid .feyein drams ^ fafiafras four fcruplcs of extra£lwereob- 

and a hjftl ^bf^Jbund tope folpblehy water, taine^ by means of redlified ''fpirit ; and 

,1,; ,; ,r , 5 ; , , froth an equal quantity of the wood, two 

“drams jdraniS'Werb extraued by water. NeUman, 
of this loot Neuman ‘^tkin^ 'bV witcr 
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DCXVri. SATURATION. AH the particles of matter bavr, 
as is faid under the articles Affinity, Combination, Soiutiom, Gra- 
vity, a tendency to unite one with another. In fa£I, when they are united, 
and when this tendency is fatisfied, it is call^ the Hate of and then 
the whole effeft of this tendency, or of this force, conhils in ifraking them 
cohere together. But all the phenomena of chemiftry Ihow, that the tendency 
to union of the parts of different fubftances is more or lefs ftrong, according 
to the nature of tliefe fubftances. Hence the parts of two fubftances may be 
united tt^rther with all the force of which they are fufceptible, refipcifivcly 
to each other, although their tendency to union in general be very far from 
being entirely exhaufted and fatisBed. 

This remark leads us to conlider faturation in two views, th^ is, that, we 
ihould diftinguifb the faturation of one fubftance relatively to another, from the 

g reater or left diminution of tendency to union in general, which a fubftance 
as fuftained by means of any particular union contradted. This latter we fhall 
rati alfolute J^aturatieiti and the former relative faturation. 

Thefe things being premifed, as the general tendency to union diminifhes 
always in proportion to the force with which the parts are united, hence the 
adheilon, more or kft ftrong, contraded betwixt the principles of any compound, 
Hifluences much the nature Mid elTencial properties of this compound ; for ex- 
ample, when the principles of a body are capable of uniting together with all 
their general tendency to union, thenr relative faturation is then confounded 
with t^tr ablblute faturacbn, lb that after cheir union, no tendency to new 
unions can be perceived in thefe bodies, or in any of their principles. Such 
are the neutral falts compofed of mineral acids and fixed alkali. So ftrong 
an onion is contraAed by the acid 'and alkaline principles ci thefe falts, that 
they lofe entirely, or almolt entirely, their tafte, caufticicy, aftivkyt in a word, 
all the properties which before this union were occafioned by their general 
tendency to combination. Accordingly, the relative faturation of thefe is very 
diftinft, and is one of the firft which has been obferved. 

When, on the contrary, the principles of a compound can contradfe together 
only a weak union, and confequendy do not exhauft by this union aB tlieir 
genera] tendency to combination, nor only their point of relative faturation is 
left diftinA, but allb thefe principles, although rtlativcly fatorated by 
each other, are far from abfolote faturation, and ftill pirferve, notwithftand- 
ing this union, much of their diftblving power. Compounds of this kind M-e 
always confiderably aflive, and even cai^c accoiding to the ni^ire of their 
principles. Such are deliquefeent falts, and pafticolari^ moft feltfi coRlpofed 
of mineral adds and metaUtc fubftances, die caufticicy of which Cannot be 
otherwifc explained. See the Causticity, ' iWWf’ Suii’tiinAlr* ^0cbi- 

B0.<HVE). • 

Many fubftances have a cfeterininjiCt! and coi>fiderd>^ dtft>n£t ffe- 

larive feturattcHi, addio* they coritraft cosher but a < But if we 

attend, we (hall pMxme that aU tb<^ fubftances pbflhfs but t 
of diftblving power,, ot a wedk general, tendent^* tb 
rebuive Saturation' .n j^ly iequa^ 'to liheir'id^iS^tne'facdr^^ .ifefether 

with, water, eftcntial mls..w^ fl^t .pf 
If we mix together tutid ^uiir'fqQidc'ilfera^''wjdar,';'a 

:w#th 
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with the water, nearly in the proportion of one to ten j fo that if one part of 
ether be added to ten parts of water, all the ether difappears by being diffufed 
through the water, as the Count de Lauraguais obferves. It the qiiantity of 
ether be more than one tenth part of the water, the overplus will Boat diftinit 
upon the furface of the water, like an oiL 

Alfo well reftificd fpirit of wine can only dilTolve a determinate quantity of 
each kind of cBential oil, which quantity varies according to the kind of oil, 
and to.tbe ftate in which it happens to be. In general, the more attenuated they 
have been by rectification, the more they are removed from a refinous ftate, 
and the fmalkr quantity of them is fblublc. And alfo the more highly rectified 
a fpirit of wine is, the larger quantity of oil it diifolves. 

Water is the proper folvent of neutral falts. It is capable of diflblving any 
of them,' but molt of them only in a certain quantity : and this point of fatu- 
ration of water differs -with different falts, and. degrees of heat applied. The 
point of faturation is molt difiinCt with thole falts which contain a fmall quan- 
tity only of the water of cryffallization, and which are nearly equally Ibiuble 
in hot and in cold water. Such are vitriolated tartar, and, Itill more, common 
fait. 

When the water is once faturated with thefe kinds of falts, the llrongeft and 
longett boiling does not diffblve a grain more, and the overplus of the laic 
remains entire at the bottom of the boiling water: But boiling water dif- 
folvcs an equal, or even an unlimited quantity of ibme falts, chiefly of tho'e 
which contain much water in their cryffailization, fuch as Glauber’s fait, alum, 
borax, martial and cupreous vitriols, and others of that kind. The water of 
ciyfiaifzation of thefe ialts is alone fufficienc to keep them diffbhred; by means 
of heat. Hence, when they are expofed to firb without water, they fuffer a 
liquefaction, which is very different from fuffon, and is nothing elfe than a.-- 
folution of the fait in the water of its cryftallization, and confequently lafts only 
till this water be evaporated. The point of faturation of water for thefe falts 
feems to be indeterminate. 

Many lubftancesar? capable of uniting without being predfely faturated, fucb 
as water with any of the following fubftances j fiuor acids, fixed vegetable alkali, 
flupr volatile alkali, moll of the very deliquefcent neutral falts, and fpirit of 
wine. Such alio are almoll all metals uniting with each other : Although many 

tbele fubilahces have a great affinity mgeiher, as the fiuor acids and alkalis 
with water, yet all their general tendency to combination is not exhaufted 
in thcle kin^^ of union. On the contrary, their union is little elfe than a very 
accurate and intimate mixture. Their diflbivirtg power is not fatisfied by fuch 
an union, but is almoll entirely preferved. We need not therefore be fur- 
priied, that no precife or determinate point of fatulation is obferved betwixt 
thefe IVibffances. We may lay, in general, that the point of rektive faturation 
ia ^ much more exad, di(lin£i:| and determinate, as the bodies which unite 
together have, a ftronger affinity* as they more cpmpl^tly exhauff upon each 
other ftheu' diffblying power, or at their relative faturariohis more nearly equal 
to their . fb^nte j^turaripn, ^ 

The eiWniinatipnof the iWeral degrees of fatbration which fubftances may 

is art objeCl as important as it is new in; 
c^mi^> . This master has bwjn fca^bely begun, and yet it well defcfves the 
attention of chemiffs, as it would greatly advance the fcieace. We could not* 

treat 
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treat t!iis rabj^A n^^re fully without repeating what has been faid elfewhcrc. 
V,'e therefore refer to the articles affinity^ comhnattont compejitm, foluttoH, cauf- 
ticrty, PTJW/v, falts, neutral falls, corrojive fublimate and feveral others. 

JDCXVlll. 'S A U N D E R S\ (a) 

DCXIX. S C A M M O N Y. (b)i , 

DCXX. S C O R D I U M. fc; 

DCXXI. SEA-WATER. SeeWATER. 

DCXXII. S F, L E N I T E S. Modern chemifts give this name to 
a fort of neutral fait formed by the union of vitriolic acid with any calcareous 
earth. Vitriolic acid and calcareous earth are capable of combining togetJier 
to the point of faturation in the moft intimate manner. Frobaldy a very con- 
fiderable quantity of earth enters into this combination, at leaft it we judge 
of it by the Jaturation of vitriolic acid, which appears to be more complcat than 
in any of the other neutral falts formed with this acid. J Ins truth is fufficiently 

cifablifhed by the properties of felenites. . r'u 'n 

Ncrure furnilhes us with a very large quantity of fclcniric matters. Chemifts 
a'-ec that all gypfums or plaflcr. ftoncs, alaballers, and gypleous ipars, are 
nuthins? elle than felcnites ; but thefe rubftanecs are in large quantities within 
and upon the earth. Wc may alib artifiaally compolc icknitcs, by combining 
vitriolic acid to the point of faturation with calcareous earth, lo t fiodt this 
fatuMtion eafiiy, the calcareous earth nuift be in fine powder, t.ic acid mu fl be 
diluted in a vAy large quantity of water, and more earth mull be added than 
is necelfary for the faturation. Seknites may allb be conveniently made by 


fa) Sau i'R?. ^'he wood of tli^ tree, 

iJtrs, contains a red coloring 

n,uu-rial u'icd in dying. Us color rcfidcs 
\vh(tlly in a rcl;nous niatter, and hence is 
cNtiadialic hy fpirit of wine, and not by 
w.-iicr. The red color of Saunders, impart- 
t.! to foil It of wine, becomes, by diluting the 
t'n^iurc with more fpirit, yellow. 1 he 
ulin gave a deep red color to oil of lavender, 
and a ( ale red to oil of almonds and to oil 
of anil' cds, hut no color to oil of amber 
and to oil of turpentine. The wood of the 
trei-, called yclhiv faunders, is fr 'in ns fra- 
giance fometimes enipioyed as a perfume. 
»om fixteen ounces of the raipcJ wood, 
d, 'vlicd fome days in fait water, two drams 
' efiential oil weieobtaimd by cohobauon. 
i, wo. drams of g'lmmy CXI rail may be ob- 

tuiiT-d fiom two t.iinees of the wool, iw 
w.iter ; and from an equal quantity of wood, 
two drams and a half of refihous extras 
niav be obtaiircd by redified (pint, Ncumn. 

(i)St AMMoh-YMagummv-t«finousjuice^ 

which exfudes from the root of a fpecics of 
.convolvulus, in which incifions are .pur* 


pofely made at a certain fcafon of the year. 
An ounce of Smyrna fcammony yielded with 
water halt an ounce of gummy extrafl, and 
the refiduum yielded with fpirittwo drams of 
refill, leaving two drams of impurities un- 
difl'olved. Bv applyicg rcdlficd fpirit at 
firit to an ounce of the fame fcammony, two 
drams and two fcruples of reiinous extradi 
were obtained ; and from the refiduum, 
water extradfed half an ounce of gum, the 
indifibiuhic part amounting here to four 
fcruples only. Neuman. 

(:) ScoRDiUM. An ounce of the dried* 
leaves of fcordium yielded with water four 
dr, m.s and a half of gummy extradJ, and 
afterwards with redified fpirit fifteen grains 
of refin. Another ounce, treated firft with 
.fpirit, gave three drams of rcfinous extrad, 
and aftcrwa'rd.s with water, five fcruples and 
a half of gum. A tindure, madeyn highly 
t^ified fpirit of wine, contains more of tlw 
.aAive and lefs of the fnucikginous parts of 
this plant, than oue made with. ft 
fpirit, ' , • '.f.i.v , 
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fiturating lime-water gradually with weak vitriolic acid, or, laflly, by pourir;r 
this acid into a Iblution of nitrous or marine falts with calcareous bafcs. In thtfc 
latter operations the fclcnitic fait renders the liquor turbid, and is precipitated. 

Selenitcs, natural or artificial, whtn well wafhed from all e.'ccc-fs of acid or other 
extraneous matter, has a flightly naufeous tafte, which is icarceiy perceptible 
but by drinking a glals of water impregnated with it, like that of the wells 
tn and near Pans, tiie iVvcctiHi and iligluiy naufeous tafte of which i” well known. 

Thi? e.!rthy lidt is one of the lealt lolubic by water of all the known neutral 
flits. Seven or eight hundred parts of w.itef are requiretl to diffolve one part 
of kleniu's, excepting when us principles are combined, ami the fait formed 
in the water, as Mr. Seaunu; lias ol'ierved for then the water may diftidvc 
four or five times as mucli. By a flow evaporation it cryftallizes, and loinis 
thin laminae, and retains in its ciyltallizruion at very fmall quantity of water. 

When it is expofed to a modeiatc lire, it cafily lofes this water of its cryiial- 
lization with its tranfparency and cohefion of its parts, and is reducetl to a 
white powder. 

With a very great fire, it is not fufible when alone, fi) but is more eafily 
fufible than pure calcareous earth, by the addition of ftuxes, asi'and, and clav, 
and vitrifying falts. it refills the greateft heat without lofing its and. It 
cannot be dccompofed but by phlogilton, by alkalis fixed or volatile; and 
by metallic folutions in nitrous acid, by means of a double affinity. Thus the 
lulution of mercury readily lliews whether a water be feleniric or nor, by form- 
ing a precipitate of turbiih mineral when added to fuch waters. As fclcnitic 
matters are copioufiy difl^iicd, and almoll every where within the earth, mofi 
waters of wells, or rivers, contain a greater or lefs quantity of fcl-nitts tiii'- 
folved in 'them, as we may cafily find by the aboveinentioned method, of 
trial. 

Nothing better lliews the extreme difference betwixt vitriolic and other mi 
noral acids, than the comparilon of the Ikline, properties of felenitcs with tliole 
of nitrous and marine lairs with calcareous bifes. The earthy bafis is the lame in 
thel'e three fairs ; but the two latter have a violent, almoll cauftic taiie, and arc 
lurprifingly dcliqucfcent ; while the firll fait is very difficultly folublc in water, 
and aitneft' inlipid. The caulc of tbefe diirerenccs i.s, that vitriolic acid’is more 
limple than the other acids, and is therefore capable of being more intimately 
combined andlaturatcd with calcareous earth. 

This kind of fait has been called leknites probably becaufc natumliils 
found its falinc properties fo weak, that they thought it ought to be diftinguifli- 
cd from other neutral fairs by a peculiar name. Perhaps they did not even be- 
lieve it to be faline ; for the nature of felenltic matters has been difcovered but 
lately by experiments of modern cHertiifts. 

!Wc are not yet enough acquainted with calcareous earths to know if fele- 
nites be of different kinds, or if all the fubftanccs to which this name is given • 
arO only one and the fame fait under different forma of cryftallization. If the 
kinds of ckkattoUs earth be elfentially different, they mutt form with vitrioUc. 

(J) FVtHii Mr.'D’Arcpl’s Memoir upon'thceffeSis cf a violent and long continued heat,? 
we find that all gypfijbus ftones, and alio the artificial fcknitic ('alts, arefulible and vitrcfcihlc 
by. violets fire* 

■ ' - acid. 
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sciJ fivcral kinds of fclenites alfo eiTentially different- from each other. But 
if only one kmd of calcareous earth exifl:s> then it can only form one kind of 
IVlcnitrs. 

We may obferve, that amongft: the various bodies called by chemifts lele- 
nites. that is, compounds of vitriolic acid with calcareous earths* fome differ 
much from others, at leaft. externally. Theie fubitances are all the gypfums, 
alabafters, and fpars, which fome chemifts, particularly Mr. Pott, have called 
gypieous, and, lalliy, Ibme cryftallizations and llalaftites, which have the lame 
principles and the fame ellendal properties as other lelenitic I'ubftances. See 
Acid (ViTaiOLic^, Alabaster, Gypsum, Spar, and Earth (Calca- 

RJt^OUS \ 

DCXXIII. SEMI-METAL.. Subftances pofTcding all the me- 
tallic properties, excepting fixity and ductility, are called femi-metaU. Thus 
every matter pofleflcd of metallic denfity, opacity, and luftre, which is 
incap'able of uniting with eartlis, but which is all'o brittle and frangible by the 
ftroke of a hammer, and capable of being fublimed or reduced into vapors by 
fire, is a femi-metsil. Hitherto we know but five femi-metals, which arc 
regulus of antimony, xinc, bifmuth, rtfulus of cobalt, and regutus of arfenic. 

Some chemifts have numbered mercury amongft the femi-metal;;, under pre- 
*tence that it poflelled all the metallic properties excepting fixity and 
duiftility : but all femi-metals are combuftibfe, and mercury is no more fo 
than the perfedt metals *, and alfo, the want of duftiliry is falfely imputed to it, 
fince the Academicians of Pcccrfbourg, who fome years ago fixed it, found it 
•dudfile and malleable. If mercury then be not dudtile in its ordinary ftatc, the 
caufe of this appears to be, that it is really in fufion : but the moft dudbile 
metals lofe their dudility by fufion, as this quality neceffarily implies foltdity. 
On the other fide, the great volatility of mercury does not allow us to dais it 
among metals. This metallic fubftance is therefore tingle in its kind, and is 
really neither a metal nor a femi-metal. See Mercury. • 

Mr. Cronftedt has given, in the Memoirs of the Swediih Academy for the 
year 1751, a defeription of a new femi-metal: but this metallic fubftance is 
hitherto but little known, (e) 

DCXXIV. SENA. (/) 


(t) Concerning this new femi-metal dif- 
covered by Mr. Cronitedt, fe the artitU 
NrcKEL. See alfo the note {y) t» the articU 
Metals, eoocerning another new femi- 
awtal which Mr. Juiti 6ys that he has dif- 
covered in the yellow mica. 

(f) Sena. An ounce of the leaves of 
Sena, treated with fmh parcels of.redified 
fpirit of wme, yielded two drams and 
twenty-three grams of reiinoas totraft ; and 
afterwards with water, two drams and two 
feruples of gunmy extndv three drams and 
three grains remaining BiufifihlvwL Asmther 


ounce, treated firft with water, gave four 
drams and half a fqrupie of gummy, and 
afterwards with fpirit only, twenty.teighc 
grains of a refinous extrad, which appeared 
to contain fome groft miy matter j and 
hence was diflkuUty reduced to drynefs. 
The refiduum weighed three drams and a 
feruple. Water diftilled from Sena podefles 
tiie peeuliar fmelt of thefe leaves, but no 
elTential oil appears. The aSivity of Sena 
ia greatly weakened by evaporation, efpe- 
cially if the procefe be performed in an open 
vedel with a boiling beat. Nnmm. 
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DCXXV. S E N E G A L (G CJ M; Cg) 

DCXXVI, S F. R P E N T I N E - S T O N E. (1) 

DCXXVII. S I E K. (i) 

DC.XXVIH SILVER. Silver, calkd alfo lum by theinin.i, lo a 
perftdt metal, of a Ihining white color. 

Ics fpecific gravity is» although confiderable, nearly one half lef; than rhar n{ 
gold. It lofcs in water an eleventh part of its weignt. A cubic foot ui iiiv .r 
•weighs* 7?o pounds. 

I he tenacity of its parts is alfo nearly orie half Itfs tlian that of gold a 
filver wire, the diameter ot which t;; part ol an inch, can lupport only a 
weight of 270 pounds without bi\akir.g. 

This metal is, next to gold, the moil ductile of all. Very fine wire and leaf 
may be formed of it. 

It is fomewhat fonorous and harder than gold, a.s Juncker obferves ; and is 
fufible with a lefs degree of hr at than go^d i.s, according to Cramer, It feem.s 
to be as fixed and indefiruaibl'- as gold is. Kunckd kept filver and gold in a 
glafs-houfe-furnace during a month without alrcratibn, or more lofr, than of a 
few grains, wliich probably proceeded from a imail quantity of extraneous 
matter, with which it was mixed. 

Juncker neverthelefs affirms, that filver may be changed into .a vitrefeent 
calx, when treated by a long reverberation in the manner of Ifaacus HolJan iu.s. 
This reverberation, confifts in expofing inerals, reduced into very fine parrs, to 
the a£lion of the ftrongeft heat they can fuftain without fufion, with the con- 
tad: of free air. This method is very effedual for burning the inflammable 
principle of metals and of all other bodies. But Juncker does nor mention 
the author of this experiment. 

The combined aflion of air and water does not alter the color and brilliancy 
of filver, nor occafion any ruft. Neverthelefs, the furface of this metal is apt 
to tarnifh, and even.to become black, by the contact of the phlogilton of ftveral 
inflammable matters, or of their exhalations ; becaufe it has the property of 
impregnating itfelf wliii the inflammable principle fuperabundantly, even in the 
cold, like fome other metallic matters : but filver leems to be more fufccptible of 
this effedt than any other metal. 

All acids are, with more or lefs facility, capable of di/Iblving filver. 

Vitriolic and marine acids may be combined wdth filver in its metallic ftate ; 
but difficultly, and by particular management. 

To diflblve filver diredly, vitriolic acid muft be much concentrated and very- 
hot i and therefore diitillacion is necelfary, as in the operation of turbi:h 
mineral. Turbith Mineral. 

(^) Senegal (Gum) is a gum, almoft lation, nine ounces of mureJ matters, con- 
pure, and entirely fimilar in properties to taining four ounces and two diain.s of un- 
tlic other pure gums, as gum arabic, cherry- nous fpirit, three ounces fjx drams of vo 
tree and plumb-tree gums. SteGviA. latile fait, and one ounce of empyreumatic 

(h) Serpentine Stone is a fteatites oil. The Caput mortuum v/eighed feven 

varioufly colored, but in which the green ounces, and loft an ounce on being calcined 
color generally predominates. S« Stea* towhitenefs. By elixating the calx, forty 
TiTCs. grains of fixed faline matter were alfo ob- 

(i) Silk is an animal fubftance, from tained. Neuman. 

16 ox. of which may be obtained, by diftii- 
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TIiC n-arinc acid cannot attack filver direfbly; blit when it is vefy much 
dcphkgmatecT, and, as it were, in a dry ftate, confiderably hot and reduced to 
vap(jr, as is done by the royal cement in concentrated parling. See Parting 

( L O N C EN TR AT £ b). - 

liut filver may be combined with the above-mentioned acids, by methods 
much more and convenient, which we fhall delcribe, after having Ipolcen 

of the foliuion of filver by nitrous acid. 

Nirrous acid, very pure and moderately ftrong, dilfolves filver in its metallic 
ftate with the grcacelt facility. This faluiion is made fpontaneoudy without 
heat, or with a very gentle heat at firll ■, and wlien the fiivcr has begun to 
djfiolvc, the l;e\t ought to be dilcontinued, to prevent the fbluiion from being 
too \iokiir, eTeciaily if the quantities operated upon be confiderable. 

I!v this n^cciiod n’-trous acid may be faturared with filver; and if it be ftrong, 
it will clhTolve a confiderable quantity of that mcral. 

Iftlir lilvcrtluis diflblvcd be allayed with copper, the folution will be green, 
and \,j 11 preferve this color. I: it contain no copper, the folution is at fiiTt 
grecnilh, which color gradually diilipates, and at laft the liquor becomes 
quite winte. 

The ilirfice of the filver bepyas to become bL’;,k as foon as the acid inak?s 
imprcfilon iqxm it. 'hhis blacknefs proceeds trom a }xir: of the | hlogifton ot 
the nitrous acid, W'hich is applied iliperabundantly to tlie iurface ot the filver. 

Black Hocks are frequently lecn lloafing in tlfis Ivduiion, which are inlbluble 
by rf trous acid, and precipitate to the bortorn. I'heie flocks may be a fmall 
quaniity of gold from w'hich filver is ftkloin entirely iree, or oi fonie other 
pidopidicateti fnbftance, inlbluble in ritmus ac .d, 

i he J(dii:ion of filver In' nitrous acid is n:ore acrid and corrofivc than pure 
nil! oils acid; which prope/ty is very renun.kable, and is common to it v\l:h 
1 w^cral other combir.arionsS ot metals, iVc tra cxplana:ion of this proper^ UKder 
tie a-'ticle C Av^'i'jcJTY, 

'This lokition of filver corrodes ali vegetable and animal matters, and ftains 
t;e‘ iliin of a black col a-, which cannot be elFaced tilUthe blackened part be 
vbr nLd, 'j’his bhfcknefi can be only attnbul-.d to the pblop^ifton of corroded 
r/. wliic h unites jiqx.'ratJtimiantiy vvi^h the filver td ihe iolution emidoyed. 

If a loludon of filver by rfirrous acid be fufficieiitly evap(>rare(l, and left to 
f., ‘ ;; i.c . qu.imiry of wlfr^; cryftais wifi be formed in ii, like Icale^', wliich 
c’ ' ^.'ommonly callc’d iff:,^!sofJilvcr. 'I c.ele cryiials are a niirous fide, the 
f.il; of wliich is filver •, for wdiicb rcafun ii may alfi) be called nitre ivith hnfis 
•' JiJi , or hirur mire 

fait i fufiblc wiih a fmall hear, and eafily lofcs the water of its cryftaK 
;on. It becomes blnck, congeah by cold, and is capable or being moulded. 
fl:en inc famous ciiutery ufed by furgeons and known by the nivue of 
ru:y}hLs. Sl'C the words JParting, CRVfiTALs of Silver, and Lariii 

. .0 O' ^Lis. 

1 " m nare defiagrares upon coals almoft as well as the nitre mih bafis of 
f/,..l /ifJi, vv'l.ich fiiews a ftrong adhefion of nitrous acid with filver. Never- 
tnek.f, Lik expofed to ftrong fire in diftiiling vefiels, or in a erucibk, 
mac be eaiily decompofed. The acid quits the filver, and appears in its 

Uy:n\Li: ibie.. 

Altliough 
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Although filver, an we have fcco, is more eafily folublc* .in nlirous ac id ihaa 
in vitriolic and marine acids, we ought not ihrnce to ccmrludc, that th.s ji c.al 
has, with the nitrous acid, a greater affinity than with the two tnhers- On t ic 
contrary, the, two latter acids are capable of feparating it iroui ilic 0:1 .. ai 1 
after this has diilblved it. 

If vitriolic acid be poured into a ibliition of filver in iftious a id, ay d rl it he 
not diluted in too great a quantity of water, w'e fee immeJiately ihe iq’K.rs bz- 
come tgrbid, and a white precipitate appears, which is notliing eii'e than a i\c\v con - 
binationniadeof the filver which quitted the nitrous acid to unite wii, ijic virri d c 
acid, and to form with it a new laic with metallic bafis. 1 his laic Inch may 
properly be called njitriol of filver^ or Itmar is cryfialUzaL'le, and a^luallv 

docs cryftallize in the very inftant of precipitation*, but iheciytlal' ..re lb iiuall, 
from the rdpidity of the cryfiallization, that tliey have only tiie app;c‘arahce of a 
white powder. They cannot be difeovered to be cryftals bur by niCvin^ ol a 
good magnifying glaft. 

The fame event liappens, if, inftcad of vitriolic acid, a fulucion of anv fait 
containing that acid be added to a folution of filvet in nitrous acid. i hr niue 
of filver will be thereby decompofed, and a vitriol of filver obta.Uwd fuinlar io 
the former. 

Although vitriolic acid engaged in any bafis, fuch as fixed alkaii, wl'ii 
which it has a ilronger affinity than with filver, does ncverihelefs quit ks bafis 
to combine with this metal, yet we m:^y obferve, that in rhde prcripi-acons 
two decompofitions and two new combinations are always effi fled, by means 
of a double affinity. We may therefore fee the explanation of this cafe at the 
word Affinity, 

Marine acid, whether engaged in any bafis, or difengaged, produces in ihc 
folution of filver by nitrous arid the fame effcA as tiiC vitriol c: acid. It 
feparates from the nitrous acid the metal, with which it unites and forms a new 
compound, or a n^arine faU ^^vilb hafs of filver^ known to clierniils by the 
oi I Ana cornea^ or co 7 'n€oiis fiver. JLuna CoRNi:A, It is caVuvl corneous, 
becaufe this filver, united with marine acid by txpofurc to in:.y br melted*, 
and may be coagulated by cold into a fcmi-tranfparent, laui-llex;ble mals, 
like horn. 

Luna cornea, although in a faline ftate, is very linde foh. b!e by v^atcr. 
The precipitate which it forms is very apparent : it is com].o!cd of nocks, 
which adhere one to another, and form a kind of wiuhe curd, th.u finals in 
the liquor. By this appearance alone it may be diflinpuilhcd to;n vitriol 
ot filver. 

Thefe properties of a folution of filver, together with the facility widi 
which it is rendered turbid by the prefence of the fmrdlc;!: quantity cf viiri d o 
and niarine acids, diicngaged or combined with any bafis, re nder it very coiuc 
nient and much ufed ior the examination of waters, and in other clicndcal 
operations, ,to afeertain the prefence of thefe two acids, in wh.atcver compound 
they may be contained. 

Silver, as well as all mt^tals, may be feparated from any acid by abfoibcnt 
earths, or by fixed and volatile alkalis and when afterwards fufed, ir recover:; 
its ipri^inal properties. Silver, thus d*ablved, precipitated,, and nielitd, i.? 
generally very pure. yVe may be certain that filver, which has been formed 

S s s s 2 into 
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Itttd' kina cornea, and afterwards has been reduced, does- not contain a particle 
Af f^old, <p!atina, -eoppeatr -iron; or other metallic fubflance foluble in aqiix 
rc’^ia, and confequenriy not i'eparablc from nitrous acid by means of ma-* 
nn“ acid. . „ ^ 

f rom what has been fald concerning thefe fevcral decompofitions of a folution- 
of filver made by nitrous acid, we may infer tliat this combination may be 
dt'comi'vured ; 

j. By the acHon of fire alone, which expels the nitrous arid. 

а. By phlogifton, which burns and dcHroys nitrou» acid in the detonation 
of lunar nitre. 

3. By precipitation with faline or earthy alkalis, which lelze the nitrous^ 
acid, and leave the filver difengaged in the hate of a precipitate. 

4. By vitriolic acid, which leizes the filver, and leaves tlie nitrous acid 
difengaged. 

5. By marine acid, which has the fame cflect. 

б. Laftly, fevcral metal.?, and efpc daily copper, having a ftronger affinity 
tlian filver with nitrous acid, decoinpofe alfo this folution of filver, by feizing 
the acid, and obliging tlie filver to feparate from it, which it does by pre- 
cipitating it in its proper metallic ftatc. See the words Precipitati; and 
Precipitation. 

f ulphur diflblves filver by fufion, and forms with it a blackifh mafs, which 
may be cut, and which has almofl: the color and confiltence of lead. It is 
c.dlc(i fulphurated filver. This compound is a kind of artificial ore of filver. 
Some expert perfons are faid to be able to imitate very well by this mixture 
ibine natural ores of filver. 

To make this combination, filver and fulphur are laid alternately upon each 
other in feveral ftrata in a crucible, which is to be heated by degree.s till the 
whole be filled. L.efs heat is required for this fufion than if the filver was 
alone, bccaule fulphur facilitates the fufion of thi.s, as well as of all .other metals 
difficultly fufible, upon which it is capable of afting. 

The fulphur may be feparated from the filver by the »iere aftion of the fire, 
continued during a certain time with accels of air. When fulphurated filver is 
detonated with nitre, thi.s fcp.iration is very well and inltanrly made. i\s this 
metal is indcilrudible by all thelc agents, it is found to be unchanged by 
tiiel'e ^Jpcratio^s. 

Juncker relates, after Kunckel, that if fulphur be diffipated from fulphurated 
fil ver by the aftion of fire ; and if a volatile alkaline fpirit of urine be poured 
. pon this filver, a blue color is pioduccd. He adds alfo, that this docs not 
Happen a fecund time to the fame filver, unlefs it be firft cupelled with lead. 
This cliemift concludes from thence, that thi.s color proceeds from copper 
wiiirh the filver receives fttjm the lead. See ConfpeSius Chymia^Tem. I. 

Silver is foun.l within the earth in different dates. A very finall qftiantity of 
it is in its natural and malleable date-, allayed with copper and goto $ and is 
then called or native filver : but filver is generally found in a mineral 

date, that is, united and incorporated with heterogeneous matters, foch a$ other 
metallic fubdanccs, and the mineralifing fubdanccs, namely, fulphur and 
arfenlc. It is feparated from all thefe matters by particular procefies pra^ifed 
both in ^ays and in finclting the ore in large quamides. Set QAca a/;SiovE&. 

Silver 
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Silver is purified from the allay of other deftrudlible metah by treating ir* 
with nitre, or with lead. The latter method is generally ufed by rcfineis, and 
h called cupellation, or rafining, Stt Refining. 

All thele operations are founded in general upon tlie deftruftibility of im-- 
perfeft metals^ and on the indeftrudlibility of filver, which is a perteft mct.d : 
but as gold is an indeftiudlible metal, ail the purifications of filver, which are 
only effefted by the dellrudion of metals alhyed with it, are infutficient to fepa-^ 
rate it ‘from goltl. We muit ther' f'ore have recouric to other opcraiions for the 
reparation of theie two metals from each other. 'J'hefe operations, which are • 
called by the general name of par’, tig, are founded upon the property which 
filver has of being foluble by many mcnflrua which do n< t at! upon gold. 
'I'hclfe mcnflrua are j 

1. Nitrous acid, which diffolves filver without touching gold. By means of 
this acid, filver is gent rally parted from gold, and the operation is called 
parting,, without any epithet to dillinguiih it from the others. ,SV Paktinc. 

2. Marine acid, which being applkd conveniently to a mixture of gold and 
filv^er, feizes this latter metal exciulively of the former. As this parting is 
performed by cementation, and as the marine acid mull be highly concen- 
trated, it is called concentrated parting. Sec Parting (Cove entr ate n). 

3. Laftly, fulphur, wh.ch unites alio to filver without touching gold, fiir- 
nilhes a third method of leparating thele tv/o metals. This is called d;y pit -' iing , 
becaufe it is made by fullon, which cheuufls call , the dry ‘t:ii;y. See Part- 
ing (Dry). 

filver is capable of being allayed with all merals, and forms with them 
dificrent compounds, the properties of which may be leen under the word 
Allay. 

According to Mr. GeofTroy’s table of affinities, tliofc of filver arc firft to lead, 
and then to copper , and Mr. Gellert’s table mcntio.ns only gold. 

DCXXDv. S i M I L O K. 'Phis is a name given to an allay of red 
copper and zinc, made in tiie bell proportions to imitate the color of gohl. See 
Coffer, Brass, «j«^.Zinc. 

neXXX. SMALT Is a blue glafs compofcd of the calx of cobalt, 
vittified .and mched with foine fritt of glals or cryilal. Ground fmak is caiied 
azure, or enamel blue. 6'tv Azure, Cobalt, and Z/itritc. 

DCXXXI. S M E 1. T I N G of O R E S. V/e have fliewn, under 
I he articles orct and pyrites, the naiuie of the principal metallic minerals, and 
the fubilances of which they are compofed. We have alfo explained, under ihc 
article efj'ay of ores, the procefles by which an exadl analyfis of thele compound 
minerals inay be made, and-the nature and quantity of the contained metals 
may be known. In order to compleat what relates to this important fubjedl, 
we lhall deferibe in this article the principal operations by which are obtained 
“in the -great,” as it is called, or for commercial purpofes, metals, fulphur, 
vitriols, ilnd other ufeful fubftanccs contained in metallic minerals: What we 
(ball fay upon this fubjeft will chiefly be extracted .from .a Treatife on the Stuck’ 
ing of Ores,,: by Schlutter,, tranflated from the German into Fre.ich by JW. Ih'clbt j 
becaufe this, of all the modern woiks upon that lubgcfl, appears to be the molt 
exafl. We (ball firft deferibe the operatioAS upon pyritous .matters ifor the. c';- 
ttaflion of fulphur, ..vitdols, and fun* » and afterwards, the operatiens by winch 

met.'iuh; 
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metaU c fubftiinces are cxtrafted from ores properly. fo caHedj from whlrh alfo 
are occafionajly olitaiped she fame matters as from ;he pyrites. As the p efeat 
article is only the lequel of the articles ores, pyrites, and ejfays of ores, it is 
evident that thefr articles ought to be read previoufly to this. 

( 


EXTRACTION of SULP^dUR from PYRITES etnJ 

other MINERALS. 

In order to obtain folphur from pyrites, this mineral ought to be expofed to 
a hi at fuH.cicnt to fublime the fulphur, or to make it diftill in vcflcls, which 
tnuft !>e dole, to prevent its burning. 

Sulphur is cxtrafled from pyrites at a work at Schwartzember^, in Siixotty, 
in the high country of the mines j and in Bohemia, at a place called 

jilten-Sflttel. _ . i . n • 

The furnaces employed for tH.s operation are oblong, like vaulted gaiiCiies ^ 

and in the vaulted roofs arc made Itveral openings. Thefc are cA\<^d furnaces 
{cr extrat.iing lulphar. .‘ee Plate II. 2*ig 9- • . . 

In' thefc furnaces are placed earthen-vare tubes, filled with pyrites broJten 
into pieces of the fize of fmall nuts. Each of thefe tubes contains about firiy 
pounds of I'yrites. They are placed in the furnace a’moft horizontally, and 
have fcarcely more than an inch of deftent. The ends, which come out of the 
fvunr.cc five or fix inches, become gradually narrower. Within each tube is 
iixcci a piece of baked earth, in form of a ftar, at the place where it begins to 
become narrower, m or. er to prevent the pyrites from falling out, or choaking 
the mouih of the tube, i o each tube is fitted a feceiver, covered with a leaden 
Diatc, pierced wnh a fmall hole to give air to the fulphur. T'he other end of 
the tube is exadly clofcd A moderate fire is made with wood, and in eight 
l'our-= the fulphur of the pyrites is found to have pafled into the receivers 

'i l e refiduum ot the pyntes, after the dittillation, is drawn out at the large 
rnP and fnih pyrites is put in its place From this refiduum, which is called 
in 'vi vs of fulriur, virriol is exiraiitcd ; as we lhall prefently relate. 

eleven' tubes into which were put, at three feveral diflillitions, in all 
nine quintals, or ooo pounds of pyrites, yield from loo to 150 pounds of 
crude; fulphur, wfiich is fo impure as to require to be purified by a fecond 

^ 'J'his purification of crude fulphur is alfo done in a furnace in form of a 
-"Cillery, in which five iron cucuibits are arranged on each fide. Thefr cucurbits 
arc placed in a floping direttion, and contain about eight quintals and a half of 
crude fuli’hur. To them arc luted earthen tubes', fo dilpofcd as to anfwcr the 
pvrnofr i f c pitnls. Tbe nofe of each of thefc tubes is inferied into an earthei* 
pc f‘ called the f&re-rmner. This pot Iws three c»pcnings ; namely, th-it which 
-Kctives the nole of the tube j a fecond fmaller hole, urhich is left opi-n to give 
air i and a third in its lower-parr, which is flopped with a wooden peg. ‘See 

• ^ *'mci!\et)tep°arations are made, a fire is lighted about feven o'clock dn the 
■eveninp, and is a little abaft d as Toon as the fulphur begins to diftill. At three 
o’clot.k’in the morning, the wooden pegs, which flop the loiHf!cr4»hk» of the 

fore-* 
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fore-runners, are -for the firft time dniwn out, and the fulphur flows out of 
each of them into an earthen pot with two i.andles phrei! below lor its itrcp- 
tion. In this diftillation the fire muA be motleratt-i,! iu d prudcrrly condui'^t' di 
otherwife lefs fulphur would be obtained, and it alfo woold be of a [^rey t< for, 
and not of the fine yellow which it ouglit to have when pure, l lic ordinary 
lofs in the purification of eight quintals of crude lulphur is, at moll, one 
quintal. 

When all the fulphur has flowed out, and has cooh-d a little in the eartljeiv 
pots, it is call into moulds made of beech tree, whicli have been j^revioufly 
dipt in water, and let to drain. As foon as the fulphur is cookd in the moulds,, 
they are opened, and the cylinders of fulphur are taken out and put up in cafl-cs. 

1 hefe are called roll-hrmftom. 

As fulphur is not only in pyrites, but alfo in mofl: metallic minerals,^ it is- 
evident that it might be obtained by wotks in the great from the diflcrent 
ores which contain njuch of it, and from which it mult be feparatecl jncviaufly 
to their fufion : but as fulphur is of little value, the trouble of coilettinn it 
from ores is I'eldom taken. Smelters aie generally larisfied with freeing their 
ores from it, by expofing them to a fire fufficient to exp>ell it. This operation 
is called torrefatiion, or rcajlhg of ores. 

'Ihere are, however, ores which contain fo much fulphur, that part of it ts 
aflually colleflcd in the ordinary operation of roafting, without much 
trouble for that purpol'e. .Such is the ore ot Rameljberg^ in the country of 
Hartz, 

This ore, which is of lead, containing filver, is partly very pure, and partly 
mixed with cupreous pyrites and fulphur v hence it is necefiary to ro.aft ir. 

The roafling is perfo. med by laying alternate ftrata of ore and wood upon each 
etluT in an open field, raking care ro diminifli the fize of the ftrata as they rile 
higher fo that the whole malis fhall be a quadrangular pyramid truncated 
above, whofe bafe is about thirty-one feet fqoare. below, fome paftages are left 
open, to give fret- entrance to the air 5 and the fides and top of the pyramid 
are covered over with, fmall ore, to concentrate the heat and make it Lift 
longer. In the center of this pyramid there is a channel, whicli defeends ver- 
tically from the top to the bale When all is properly arranged, la idle-fuJIs 
of red-hot fcoria from the fmclting furnace are thrown down the channel, liy 
which means the Ihrubs and wood, placed below for that purpofe, are kindled, 
and the fire is from them communicated to all the wood of the pile, which 
continues burning till the third day. /it tliat time the fulphur of the mineral 
becomes capable of burning fpontancoufly, and of continuing the fire after liie 
wood is confumed. 

When this roafting has been continued fifteen days, the mineral becomes 
greafy, that is, it is covered over with a kind of varnifli : twenty or twt'nty- 
tive holes# or hollows, are then made in the upper part of the pile, in whinh. 
the fulphur is colletSkd. From- tliefe cavities the fulphur is taken out thrice 
every day, and ihroivn into water. 'I his fulphur is not pure, but crude, ami 
is therefore fent to the manufa^urers of lulphur to be purified in the manner , 
above related. i>te Plate iJ. Hg. ii. and la. 

As this ore of ftatneiiberg is very lulphureous, the firft roafting, which 
ire are noiy^efcribisi^ laft-s three, chonths and during this if much tm/. 

has 
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' has not fallen, or if the operation has not failed by the pile falling down o*" 
cracking, by which the air has fo much free accefs, that the fulphur is burnt 
and confumed, from ten to twenty quintals of crude fulphur arc % this method 
. colledted. 

The fulphur of this ore, like that of n^ofl; others, was formerly ncgleded, 

. till, in the year 1 570, a peribn employed in the mines, called Chriftopher 
Sander, difcovered the method of collecting it, nearly as if is done at prefenc. 

iSderallic minerals are not the only fubftances from which fulphur is extracted. 
This matter is dilFufed in the earth in fuch quantities, that the metals cannot 
abforb it all. Some fulphur is found quite pure, and in different forms, 
principally in the neighbourhood of volcanos, in caverns, and in mineral 
waters. Such are the opake kind called virgin fulphur^ the tranfparent kind 
called fulphur of ^tUoy and the native flowers of fulphur, as thofe of the 
waters of Aix-la-Chapelle. It is allb found mixed with diflerent earths. Here 
we may obferve, that all thofe kinds of fulphur wl^ich are not mineralifed by 
metallic 1‘ubftances, are found near volcanos, or hot mineral waters, and xonfe- 
. quently in places where nature feems to have formed great fubterranean labo- 
ratories, in which fulphureous minerals may be analyfed and decompofed, and 
the fulphur feparated, in the manner in which it is done in fmall in our works 
. and laboratories. However that be, certainly one of the beft and mofl; famous 
iulphur-mines in the world is that called Solfaiara. The Abbe Nollct has 
publiflied, in the Memoirs of the Academy, fome intcrefting obfervattons upon 
this fubje(^, which we lhall here abridge. 

Near Puzzoli, in Italy, is that great and famous mine of fulphur and alum 
called at prefent Solfatara. It is a fmall oval plain, the grcatcll diameter of 
which is about 400 yards, railed about ^00 yards above the level of the fea. It 
is furrounded by high hills and great rocks, which fall to pieces, and whole fr^« 
ments form very fteep banks. Almolf all the ground is bare and white, like 
marie, and is every where fenfibly warmer than the atmofphere in the greateft 
heat of fummer-, lb that the feet of perfons walking there* are burnt through 
their flioes. It is impoflible not to obferve the fulphur there*, for every Mthere 
may be perceived by thel.mell a fulphureous vapor, which rifes to aconuderable 
height, and gives reafon to believe that there is a fubterraneous fire below* 
from which that vapor proceeds. 

Near the middle of this field there is a kind of bafon three or Tour ftet lower 
than the refl of the plain, in which a found may be .perceived when a perfon 
walks on it, as if there were under his feet fome great cavity, the roof of which 
-was very thin. After that, the lake Agiuuno is perceived, wbofe waters. &em 
to boil. I hefe waters are indeed hot, but not (o hot as boiling water. This 
kind of ebullition proceeds from vapors which rife from the bottom of the lake;, 
which being fet in gtotibn by the a&ion of fubterraneous fires, have force 
enough to raife all that mafs of water. Near this lake there dre pits, not very 
deep, from which fulphureous vapors are eahaletl. Perfons wHo have the itch, 
jcome.io thefe pits, and receive the vapors in order to be cured. Finally, there 
are fome deeper excavations, whence k flene is pn^ured which yields fub 
,phur. From thele cavities vapors exhale, and iifue out noife, and whkh 
^ are -nothing elfe than fulphur fublimihg through the crevices. This fulphur 
adheres to the fides of the rocks, .where it.ibrim enorr^us lua^si.incii^ 
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EXTRACTION of VITRIOL /ri»« P y R I T E S. 

* * 

* 

Sulphur is not the only fubllance procured from pyrites ; for befides that, 
d fit lent kinds of vitriols and alum, according* to the mature of the pyrites, are 
A lb ixtrached : fo that pyrites may be conlidcted as the Ores of Vitriols and alum 
as Will as of fulphur. * 

I'hcle fairs do not exift in the pyrites reatly formed, as the flilplnir does ) but 
aic, on the coi trary, the produ£b of the decompoiition of pyrites, and are new 
combinations relliliing from this decompoiition. In the pale-yellow martial py« 
rites, this decompoiition is efieited without any other means than by expomre 
to moillurc and air, and by the rc-ailion of the fulphureous principle upon the 
iron which the pyrites contains, and with which the acid of the fulphur forms 
martial vitriol, as we may lee under the article Pvaixes. When the vitriol of 
this polices IS to be extrafted, this mineral is to l>eilaid in a large heap three 
feet Lhich, and expofed to the air during three years, till it has entirely fallen 
into povyder; and it is then to be Ibtied up every fix months to accelerate the 
cfflorelcenee. The rain-water, which has walhed it, is to be conducted into cal- 
dron<>, into which old irbn is thrown to i'aturate the fuperfiuous acid. After 
this fucceeds the evaporation and cryfiaUization. 

It IS not necefiaty that the pyntcsi Ihould fall into efflorcfcencc for the extrac- 
tion of vitriol. 1 he aftion of the fire Which decompoles one part of the fulphur 
produces the fame efieth Tims, in the works at Schartzemberg in Upper 
Saxony, the vitriol is extrafled, by lixiviating the pyrites after the difiilkition 
of the fulphur, which is called in fome works, as we haVe before laid, the 
iurmn^s of Julpbur^ and which are in thjs work called JtdpbMr'^hvtidj, This 
operation confills in impregnating well the lixivium With vitriol, by pouring it 
upon freCh parcels of thele fidpbur'brands, which is Called doubling the 
lixivium : then ir is evaporated in a leaden caldron, «called . the jfmpittr- 
caldten\ and afterwards it is cryfiallized- in ft wooden vefltl, Thd fuiphttr- 
brands, from which vitriol has ocen extra^ed, are noc. thereby exhipiftedt but 
they are expofed to the open air for two years* and are then again lixiviated for 
the extraction of more vitriol. , >♦ 

Vitriol is alfo made at in Upper Saxony. Thb difiSsrencf betw'pctthe 
me hod employed there and at Schwartzemherg, ia* that fVCIdywr tbC 1^rite« 
has not been ufed for the extraction of ful|^ur by diftittaiiibn, buf has been 
toafted fifteen, days, and afterwards lixiviated. The IhUvidMia Is f^jfhpo- 
rared in leaden caUrons, and afcerwatda put in foalloW bidblf'dflllkd Oraeta* 
where it depoGtes a yellow mud. The cvaporaiion aiM^ Wt Urn 

Itxivium lafi: twenty-iotir hours, apd thcih the 'Id ptiili^into hhba to 

cryftallize. ' ^ ' ' . * ' 

The pyrites, which has becti .roafted aifd lixiviated at tSoyer, is dot 
thereby exhaufteds but Is made to twoder^ the fanih/e^Mfotib^ maft or five 
times, by whildi it foeiufoes foOff vltM The yeilbyKlgiid Whthh' k dh|wfited 
from the lixivium is fiddt'as a ixMfig imiiltli $1^ 

calcined to eedtitft. ' " *" ' *?* •^ * * 

Nature fomifiies a vkHol iiebdy^ fotwibd la 
yrhkh vUtkd* nothing but Hsti-riatioa 1$ ueceflpy* Stteh H 

« , - .1 .n ' Ottfiaiw, 

■ ^ * 1 



$ ^ B 


691 


Cremhitz, where there of ^d,'" *1^6(5 vitriol is there extracted merely 

for thSft i^Ejpt^ of nfeeehhry in the operation for 

parting the gol^ Jh dte tlelghbourhood of Cremnitz, a 

foft^ro^gBd'.cfe whl^^ furnifh it by- means 

that obtained at Goflar 

by the !pF a mihi^',eflt£h,j:c of particles of diHeicnt ores» 

foutid itK^the g<a%l)e$ of thevd%* ati^ammelfberg^ p£;wi«ch we have already 
fppk!eii.,'^;i;^tMSv,;^fie^t*eri;' ^ tke.;fn*pkf ef _ It requires 



, fhc fubterra^ 

n«ihry«atjpw^>#iybly!SiS''4f «He.; *^taJdiqpaaticc'if< it meets,, andfptms.allhmds.of 
viWiois'^ , .■,;:il^hd^h»ldi|,;^Qp>S!'?.''c^^ ■ihel'e.-iitric^c Vit^rsi,; iarid, ey^ „fome cry tiah 
liaed\Vitfh?!fv.afe;,fbupd'vld;,th«le ho .^^/is.;.ev«t‘'made.^ ^ The 



vitridl, •,|»^i'|ijdyaau<ii».'<!.v Xl^y'^.are ■ cai|e4^#3i**::^^S^* ''.'csdkd : >»i0 ' is , a, 

yellow, «#»**• ^< 5 hnd,, m the f^ipc places, ;, 

To.'-Tethrh tJo ithc;ht*bj^hte?i';i;ani^^;%)dhe^:pf':cpphe»>,;-wh^^^ .tJjc _ martial 

:« A# •■>! ■- 'fw. f'^nrtrinrr the' 

faid. ' .*Xhc iSrfb 


viitiol-' isiittnh^d ■ ate';-.i30qiic«:if, ,;by ■ pocring the 

aii ''w^. alfelarfv Tai^ .' TheMir/l 


dep<^ -tfeV/edi,g^^ we. ,, wv ...... 

from . 'thei*'' '4' % ■■ ' ■ A-. '■' 

fineftvp**f,idi''-i^^^Xf,twVy^/,':s^d;the:l^^t^ 4m or k^tniJi of 

etf^^,-:;r'lac»ih',tl^-aye ,|^i%Sd’^.' ihe.'fin^^ifhojufe rOfifted • ahd.hjelied 

%%h .thjey'', contain as well 
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As to the blue vitriol* or vitriol of coj^per* tt is extrsu^ed from the cupreous 
pyrites, or even from fulphureous copper otya, by the operattotu already 
mentioned. Frequently the ferruginous pyrites and mioendiibw contain copper t 
and therefore the vitriol excra&eS from thetp if kiif mattidl and half cupreous, 
and is of a fea -green color. 1 


EXTRACTION ef At^UM from PYRITOyS»*SUB- 
STANCES and from ALUMINOUS EARTHS. 

One part of the unmetallic earth ^hich is always in pyriccs, and in other 
metallic and lulphurcous minerals, js Ibmetimes of that kind of earths which 
are lolublc in acids, and particularly of the nature of that earth which is the 
bafi' of alum. 

Wh«”i the pyrites contains feme of this kind of earth^l the acid of its fuiphur 
being difengagcd cither by ihe Cffloidl'cence of the pyrites, or by its calcination 
and combuffion, ought to unite itlelf as readily, and even more fo, to this caitli 
■ than to the metals contained in the fame pyrites, and form a trut alum : ac- 
cordingly It fo happens, and alum is extra^lCa from pyrites or other fulphureous 
mintrais containing this earth, by pioce^s fimilat to thofe employed for the 
extraction of vitriols. ^ t ^ 

In England, a pyritous, flate. colored, fulphureous fttlme is fottnd, from which 
alum is cxtiaftcd by torrefadion and Itxiviarioni but to this Uyivlum a certain 
quantity of folBlc alkali, tlilfolved in water, is generally added. 

Ihe Swedes have a ftnnmg pyrites of a golden color, and i^ieckled With 
filveiy fjjois, from which they cxtrafl: fulphttr, vitrio}, and^m. Sttlpbur and 
viinol arc extracted from it by the methotis wc have deftribe^d^ and When the 
h<ivium yields no more cryifals of vitriol, an eighth part Of putrefied Urine and 
lixivium of woodaibes is added* by Which a marwal oarth is.’pritcipitated: 
the liquor being poured off* cryftals of alum are obtallied by ©vaponWiioo. 

Finally* it appeals that in seneral, when 4u(n is to be extrddea iffpm fa^ptiu* 
reous and metallic minerals, one and pore cryftals caunot be without fom© dif- 
ficulty obtained. It is almoli: always neceffary to have tveourfo to addi- 
tions of alkaline matters, fucb as quicklime, and 6]|^ Or volaeiih aUtaiiae Hits. 

I'l.cie diffitulties proceed pi^rdy from this, that difll^lbnt 'ktpda of laltl are 
fo'-iucd at tl^e fame time by the decompoiltion of thefo ajPKf liliyaethefe 

1 iks tiVo ciVftalLIircd by nearly the fame degftes of' ,''0td oM. 

f I nee a confulion of fahs muff ncat^rilt libw t dhd> 
many of the vitriols, extrafked from fwp rhiititalih pm and' |M0 

ft m alum, or fhm vijcrwlic ikhs wUb oafles tlfam 

of cokothar and the vitHuk ard elffe * pa 

the othvT hand, the S^uni whkh i# ffodi 

almoft • 

. uJHaL. tt, d MS. » . . ..i' t f r- It . W . ... ...I*. 


to be hs^iry 

Utjge U) fids of alum* however fore the likiii' 
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But there arc unmetnlBc ewtha *»d (lonce which contain clutti, or its ma- 
eenab, ready fortrtrdi Stiich is that estrih whence ahtnn h exrradcd at Soltarau, 
This minerai U an tralth fimihur to marie in (Jowfiftence and color. Ic »s &;a- 
thered in the plain* and in she weftern part of the feoUatara. U is put into 
leaden caldrons two feet and a half in diameter* and as much in depth, till 
thefe vsdl'ls be three quartera foil. The caldrons are iunk fo as to be almoil 
levql with the ground, under a great hangar or ftied, at a dillance of iour 
hundred paces Irom the llrlphur furnaces. Into each caldron water is p 'uied 
till it rife three or four inches above the minarah 'J'hc h'at oi the ground in 
this place is fufficient to warm the matter, as it mrkes Mr. ReaumuiS rlKi- 
tnometer rife to degrees above tl»e frccaing point. By this means, without 
the eapeoce of wood, 'tpe jfaline part is feparated from the earthy* and is ob- 
ealitied in large erytbals^ 

Alutt) in thia Ittte is ftiU mixeci with many impurities, and is carried to the 
building at the entry of the Solfati^ra, where it is diiToived by hot water m a 
great ftone veffel in form of a fuiwid. The purification of alum may be made 
lo much more advantageoully in this place, as no wood is ncccfiaiy, the naiuial 
heat of the place bei/ig fufiieienc for the procciis. 

To this kind of hatural alum may be referred that which is obtained merely* 
by evaporation firoin iorne mineral watew » and allb the Roman alum which is 
obtained from a kind of free^ftonc, although a calcination during twelve of 
fourteen hours, and an capoficipn to the air till it falls into efflorcfcence be ne* 
eeflary. This done is not pyriwws, but rather of the marie kind : theiefoie 
Its effiorefcence is probtdsly fiothing more than an entini^pn*. and differs ciTen- 
dally froip the effiorefoebce of 

Such, am the pmeefiQs by wbst^ folphur* vitrioh and alum are obtained fi<>m 
punemds centaWngl «hfi« (tf]#wHtes. 

Tiudh minenla contain a fpreat tpsandey of vitriolic acid, which chemifis can 
fepantte wnegi then>> and th*?)' ate, as it werr, the craod magaaines where nature 
depofites thb acid, which ifi always found combined, as we have teen, with. 

on bad|> 


« u 


ih 

I f' 
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jfte emka tpedfll of ewodhe oia^^ folphur and arfiinic, and 

erf’ eb^ee ^h tmdift nod ifowy^fodl^ees of eU kinds, the mu n. 

djwi bf sdUtp Mtftibns ngfep Mb dnmpoend bNbes w m je|tarase thrie dif- 
fanefb fidpfcwjb Jftdws edwhad by fevend' operatu ns 

*■ *«»* filMUnWfc W, 0.W pw»l to give 

llsilof aU. jdiflidiiibift foam thefeti 


aiUalnilnfi Ma || 
be bopomplii! 


thefetwhv and foinet accidehtaily 
„ Jgri. fobaatfoea are in large m(Sn, and me 
Jg dim. this feparatbwt may 

kpi meieni* 'I hist ewghe always to he the fiiit 

it fopfidnee be caj^ble of frrving as a flux to tl 
hf|ibe intimately mixed with the ore, this mull n(< ( 
intofoaall particles. I'liU uper.uion is performed by 
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machine which moves peftles, called bocatils, or Hampero* After this opera- 
tion, when thepaits of the mineral are fpecifically heavier than thofeof the 
unmctalHc earth or ftone, ihcfc latter nuv oc feparated from the ore by walhing 
in canals through which water flows. With regard to tliU Walhing of ores, it 
IS neceflary to ohferve that it cannot focceed but wlbcn the ore is fenfibly heavier 
than the foreign matters. But the contrary happens frequently, as well becaufe 
quartz and ipar are naturally very ponderous, as beeaufe the metallic matter 
IS proportionably fo much lighter as it ii combined with more fulptiur, ' 

When an ore happens to be of this kind, it is neceflary to begin by roall- 
ing it, lit order to deprive it of the gmateft part of its fulphur. 

Jt happens frequently that the pyritous matters accompanying the ore ate fo 
hard that they can Icarcely be pounded. In this cafe it is neceflary to roaft 
It entirely, or partly, and to throw it red-hot into cold water j by which the 
flones are fplit, and rendered much more capable of being pulverifed. 

Thus it happens very frequently, tiiat roafting is the*rft opcrtition tp which 
an ore is expoled. 

When the fubflance of the ore is very fuflble, this firfl operation may be 
diipenfed with, and the matter may be immediately fufed without any previous 
roafting, or at Icaft with a very flight ohe, For, to effefl: this fufion, it ’is 
ntceflaiy that it retain a certain quantity of its fulphur, which, with the other 
fluxes added, ferves to deftroy or convert into fcorja a cmnfiderablc part of the 
ftoney matter of the mineral, and to reduce die reft into a brittle fubftsnce 
which IS called the mati cf lend, or of cap/er, or other metal contained in the 
ore. 'i'his matt is therefore an intermediate matter "betwixt the mineral and the 
metal j for the metal is there concentrated, and mixed with Ids ufeleft matter 
than it was in the ore. But as this mau.ia dways fulphureous, the metal 
winch it contains cannot have its metallic propenies. Themfore it muft be 
roafted fevcral times to evaporate the fulphur, l^fore it t# nsmelted, when the 
pine mttal is required. This fufion of an ore not roafted, or but iljgHtly roaft- 
td, is tailed crude ftiJioH. 

Wc may here obferve upon the fuliyedl of wafhibg am) roaftiag of oiti, that 
as arp'iiic is htavifr chan fulphur, and baa nearly the Weight of metals, the 
ores in which it prevails aie generally very heavy, ahd confequrhtly are fuf. 
ceptible of being waihed, which is a great advattta^. "Bucpn the Oil%r0de^ 
asarien ' is upable of volatUifing, fcoriiying, and defttoying mang metfla, 
thife ores have diladvantages^irt the roafting ami ftifion, in boib tyihkh epii- 
fuifii'ble Icfft is caufed by the ariertk. Some ones oootdb, hwlk)0.iHwk^ 
oc r vtflatik femi- metals, fueh as andmdtiy aiad ehte. 

V viable, and are ‘ihefefore negleded. They iit ehU«i4 rapa- 

wiousores. * \ L si 'L' J ^ 

When the metal nas Been freed al tmm 

by tbefe preliminary opeeadon#, M /Mm 

moil' or lefai^uesuly rapafteilt i^M^^woper uWfer 

tu . bibrb the Veft ^ the iumhut or ^jftnauio 

I*!- iai.*flcttion'6f tMitftiifteihimefbihte* al^^ » 
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Laftly, as ows «>ntain fevcr$l different metals, thefe are to be 

feparaicd from each byijtfobcflcs fuited to the properties of thefe metals, 
pf lyhicli we lhall fpeak;t#to proceed in oor examirtatioa of 

the ores- of each nwtoh., 


. , (/) To fecilimtsdie extraalwh. d^ The ores npt thoroughly roalfed by one 

ni iubftanocs from the ores ajtwJ tntneraUeon- operation muft bo expofed to a fecond. 5; 
taiiiing them, ifome operations'pi^yious to The fire may be enercafod towards the end, 
the fufion or rmeltirie ' of thefe br«S and that the noxious matters more ftrongly ad- 
tninerkls : are wettOraHy,. nedellSry. ‘ Thefe hering may be expelled. 6. Fuclwbich yields 
operations Oanfift of, I. The' of much flame, a# Wood and foflil coals free 
the ores and mt^allic matters ffoqri the ad- from fulpbur, ,is feid vto be preferable to 
hering uomctaHic'earths and ftone.»,'by ham- charcoal or coaks. - ^metimes cold water 
i7i<?rs^ other iMchanic^l tnftrumenTs ; is thiowri ou the caldiocd ore at the end or 
and b-v wafliing -with wawr. ?• Their, <iSf* the op'e»'ati,oii» whde the ore is- yet hot, to- 
or redu£lion into fin'allet.parts'hy cion- lender it more friable. 
tullon and trituratioh, that by anttthei'yifftt- , No ge^ral ruleoan be given. concerning, 
ing with water they -may be-,'niOi!e'']pt!i(i|s|^|y the- duration- or degree of - the Are, thefe be- 
tkanfed fiom extraneous nian^i ing very »vious according to the dift’erenca 

dered fitter for the iubfequent lififcMthms, of the ores. A ,roafting during a few hours or 
carcination or rOafffhg,; ^aiid - jj. daysds fufScieht for many ores ; while feme,. 

jiwjiirne or Mkinethai tbp. ufe»*- tif rwhfeh fuc-h as the ore of RammeJfberg, requii-e that 
operation are, to exf^ the yofatife, ifefefe, if fliould be continued during feveral months, 
ci iKlxitHis -fubftanctsi . iri watitPi .yffrioHc Sdhkiter enumerates five methods of roaft- 
acidi :fuiphur,;an*l arfenic -^'tbifet^-dfcfe ori? ; ing orcs. u By conttrudling a pile of ores 
mw« friatote iadd Ifitter for^tWe'IUte m alternate itrata, m the 

contt^i,'and fitfion j andvdaftJyi teteifeine open atj:, without any furnace. PtATxII. 
and dr^wy ' ti»tt^:vitet,;n»ete}8 j.for in^nce, %. « t, li, a; By confining fucli a: 

theimn<»ficoppW-'0*«»v%:i^ pUe-witbin walls; but without a roof.. 3- 

and jbfjthte,fuiphur.M^:?atfehfe^^ as By'pladnk the pile under a roof,; without 

quijri^!:, e'na iithfi;’e'bntajni%in^hl"*^^ lateral walls; 4. Bf placing the pile in a, 

or i^rtifcles, arcfriaiqttcuii^,madeTeiil. hot, ari^ fhrnacwdbtififting pF walls and a roof. 
then extingtiaheiSin ttoM' iiifeatc^^^ they By toidlmg the ore ih a reverberatory fur- 
may hc T rendered und., mtse^ih which muft be continually ttitrad 

Bolver,|ftife>.tp with an irom-rod. • 

W; . , i V, ; v ■- ■ > ■: , Sevetal-iMnds ofjafms tf mi may -be dif- 

'EoaftihgHi jtihj^ifltcdi r. Ti^n a fulphurco^s ore is 

.far-foitae.of'tlie' gol.d''ia4:-iGhf,iri5^ofea-}, tid-li^i!«ap.fl(iach;ebrthy''<r.attcf', from which 

matters, and. 

--^y 'this- 

■;iiih|C ore ts,-;-^i|«^,'fb%'j||eto--tetermifiilib^^ be- 
■’-.iftilixt tbstf-df i^e 'an4'. w >rt»e(6Bl, Tf ■ h .then, ■ 
rdalled; a 

7ie’'itffi;b»>l^eifards'‘t<da»d.''like.;ii'p^ ore 
r 'of /luftohs . iiyhieh;';S prav' 

f m^ifa&oa< 4ti . 

; ; t o^i||i|i^'u-|)y 

dperijitioi^'W.; thefe 

,^;'T bf." fenfe'i vdj^-fufi- 

ta^ bd fpitSted by 

; '•• ' ; " ; _ ' ' ' ■'! - , applying'. 
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OPERATIONS on ORES ^ NATIVE GaX.t>:«W SILVER, 
by WASHING and by MXRCtiRV. , / . . ... 

'"v X ' . 

■ Eaxths ami fand arc at firft fcparated by waflling wth water^^i^ which ope- 
rat icw the grcateft pare of what is not gold^ being lighter, is cartJ^^ After 
this a feeond wafhing is made with mercury, Vrhich havi;ig the property of 
uniting with gold, fcizes this metal, amalgamates Mrith it, aod . feparafcs it 
exaftly from the earthy matters, with aU which it can form no 


applying a beat fufficient only to melt the 
metals, which are thereby fcparated from the 
adhjring extraneous matters* This fepura- 
tion of metals by fufion, without the 
cation of extraneous matters, may be called 
^liquatrm. Generally, compleat fuficn .of 
the ore and vitrification of the earthy 
are neceli'afy for the perfedi fepar-tion of the 
contained metals. By thh method,, metals 
are obtained frofn their ores, .fometimeS’ pure, 
and fomethnes mixed with other metallic 
fubflances, ^qin which they mult be lifter* 
wards feparattd j as we ftiall fee, when we 
treat of the extra£iion of particular metals« 
To procure this feparation of^ motaU from 
ores, th^'fe niuit, be fothlrdy liouehed, thatthe 
fmall metallic partkdes may difengage them* 
Iv ives from th« fcoria ; but it mu(t not be ib 
tiu'n as to the: metal to precipitate^ hev 
fare: it bq jj(erA;flly diftngaged from <any ski^: 
iu^ring extrai>e/:>u.« matter^ or topexjvale a5rtd 


The fluxes moft fre4i|«ntjy employed iti 
the fmelring of ores are, calcareous earth, 
fiuors or vitreous fpars, quartz and fand, 
fuiibie flones, as ilates, bafaltes, the fevera! 
ki^^offcoria, and pyrites. 

^artb is ufed; to faciUtate the 
of ores of iron, ^nd of foms of the 
po^r ores of copper, and. In genera), of 
ores widi;argUlaccous earths, or' with 

feltfpar./ Tnis eiiirth lias been fomotihies 
added with a v^eVv of feparating the fulphur, 
to whkh . it very readily unites : tWs 

tmibh, foefofphur is neuhi^ed, and aheyiar 
is formed; which readily wd 

otKer metals, ahdifa l&miy adhi^ to^em, 
that they caimos^ 1^ tnore 

dificulcy than , diey qoto ftowr dH 
ore, ‘This 

titadi tHl Weil ex;* 

p^mi 

^ _ 'F/aerd or 

dcUrtjy the velieia furnace;^ of molt iiicealliib' m alfet^bf cat* 

Soint: ores are fufEc,icntly fuftble; but others casoeoua,.,attd\ajitiH*^^'^'^*^^ 
rt qiiire certam addHi^ms called ^ tb afbefths^ arid pi^fomb otheii^inmlibledtbhe^^ 

pi .>mote their fiifipin and . the vitriheation of bat not 

their* unn^t^ll.ic pajr:;^^^!' and, ' aifo . to, render ' of 'Calcafbotis^eair^, ■ 

the \ 

^ futtaliibvto ; '• 

acqqffding:, te?- tk^r ; of’ ^ 




wmi 


to ’filflWf of 
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The mercury thus charged with gold is prelTed through . fliamoy leather, an ! 
nhe oold is retained united with a part of the mercury, from which it may be 
eafily difengaged by expofure to a proper degree of heat, which diHipaies and 

evaporates the mercury, while the g jld, being fixed, temaim. 

This is the foundation of all the operations by whicn gold is obtained irom t.*e 
rich mines of Peru belonging to the Spaniards. I hele operations confilt m 
wafhint^s, triturations, and amalgams in- the great by help or machines. Wc 
fhall not enter into thefe details, becaule they rather belong to mechanics than 
to cliemiftry. They who are defirous to know them, may confuk a woik 

written by Alonzo Barba on this fnbjeiSt. , , r 1 l i r e 

The ores of native filvcr are much rarer and lefs abundant than tho.e ot 
gold But if any of this kind were found fufficiently rich, they might he 
treated with mercury exaftly in the fame manner as the ores of native gold, (vi) 


difficultly fufible copper- ores, to form the 
fulphureous compounds called matts, that 
the ores thus brought into fulion may be 
feparated from the adhering earthy matters, 
and that the ferruginous matter contained 
in them may bedellroyed, during the fub- 
fcquent calcination and fulion, by means of 

the fulphur. . 

As ill the ores called cQlcijovfrii^ the me- 
tallic matter exiHs in a calcined ftatc ; and 
as calcination reduces the metals of mineral • 
ifed ores (excepting the perfeft metals) to 
thatfiaie alfoj therefore all calciform and 
calcined ores require the addition. of feme 
hflanmable fubjtance, to furnifli thein with 
the phlogifton ncccffary for their reduaion 
to a metallic fiatc. In great works, the 
charcoal or other fuel ufed to niaintain the 
fire produces alfo this effea. 

MttaU are fometimes dtlded in the fulion 
of ores of other more valuable metals, to 
abforb from thefe fulphur or arfenic. Thus 
iron is added to fulpburated, cupreous, and 
filver ores. Metals are alfo added in the 
fufion of ores of other more valuable metaJs, 
to unite with and colka the fmall particles 
of thefe difperfed through much earthy 
matter, and thus to affitt their precipitation. 
With theft intentions, lead is frequently 
added to ores and minerals containing gold, 
filver. Of copper. 

Ora tf midt ate alfo fometimes added to 
affift the precipitation of, more valu^e me- 
tals. Thus antimpny is freauently ^ded 
to aflift the j^ccipitatiott Of gold toternuxed 

with other me, fidlic matftWk 

tf0<M fy jftr bf i^ltmg of 

the 

ores bf othbr metab, eiowt in a native or 


mincralircd flate^ and in fands, er>tcid]ly 
thole which are black and ferruginous, tice 
ORES^‘G0i.D. 

^old be contained in eres of other wr/.i/f, 
thefe metals together with the gold may be 
lirli extradted by the oi dinary procelf s for 
fmclting thefe ores j and the gold may be tii n 
feparated from the metallic mafs thus ob- 
tained, by mixing and fufing this mafs with 
a quantity of le.id» and by the procefs of 
cupellation, deferibed in the articles Essay 
of theVAUiJK ^Silver, and Refining* 
Generally, the operations for obtaining gold 
from ores of imperfeft metals arc precifeiy 
the lame as thofe for obtaining filver* to 
which theiefi re we refer. Moft frequently 
a quantity of filver alfo is contained in thefe 
ores j and in this cafe the perfeft metal ob- 
tained by cupellation is an allay of gold and . 
filver, which muft be afterwards feparated by 
the procefles called partings See Parting. 

Many trials have been made to procure 
the fmall quantity of gold contained in the 
ferruginous fandsy at a moderate expence 
(Sre Os^Bs of Gold) i but as no work of this 
kind is now ellabliflied, we mav prefume they 
have not been fuccefsful. The befir eflays 
of this kind have been made^ according to 
Schlutter, in the following manner. 

The fand is to be made red-hot, and ex- 
tinguiihed in cold water four times, by which 
its color is changed from the original yel- 
low, red) or black, to a reddifh brown. It 
is obferved to emit) during the firft and fe« 
cond calcinaCtonS) an arfenical fmell ^ and 
this fmell may be produced again in the fol- 
lowing calcinations by adding fome inflam- 
mable matter. Let an ounce of the cal- 
cined fand be mixed with two ounces of 
U u u u granulated 
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SMELTING o/ORES o/SILVER. 

As filver, even in its proper ores, is always &ll4yed with fome other metals 
from wliich it is intended to be feparated, after that the filver ore has been 
well roafted, it muft be mixed with a greater or lei's quantity of lead previous 
to its fufion. „ 

I^ead has the fame effeft in fufion of gold and filver as mercury has upon 
thefe metals by its natural fluidity ; that is to fay, it unites with them, and fc- 
parates them from unmctallic matters, which, being lighter, rife always to the 
lurface. But lead has the further advantage of procuring, by its own vitrifi- 
cation, that of all metallic fubftances, excepting gold and filver. Hence it 
follows, that when gold and filver are obtained by means of mercury, they ftill 
remain ..Hayed with other metallic fubftances ; whereas when they are obtained 
by fufion and fcorification with lead, they are then pure, and are not allayed with, 
any metuls but with each other. 

In proportion as the lead, which has been united to the gold and filver of 
the ore, is fcorified by the aiftion of the fire, and piomotes the fcorification of 
the other metallic matters, it leparates the perfect metals, and carries with it all 
the others to the furface. There it meets the unmetallic fubftances, which it 
likewile vitrifies, and which it changes into a perfeft fcoria, fluid, and fuch as 
a fcoria ought to be to admit all the perfect metal contained in ij: to precipitate. 

When all heterogeneous matters have been thus difengaged by fcorification 
with lead, tbe perfcdl metals, to which fome lead ftill remains united, are to 
be fuither purified by the ordinary operation of the cupel. 

The common rule for the fufion and fcorification of filver ore with lead, is 
to add to the ore a quantity of lead fo much greater as there is more matter to 
be fcorified, and as thefe matters are more refraftory and of more dilncult fufion. 
Silver ores, or thofe treated as fuch, are often rendered refraflory by ferruginous 

granulated lead, and one ounce of black flux, flux, which is tob expenilvc for great ope- 
arid put into a Hclfian crucible, with half rations, fome have added, to an ounce of the 
an ounce of decrepitated fea-falt upon the fand, two ounces of litharge and a little 
furface f.f the mixture. The crucibic is to powder of charcoal, by which they have ob- 
be plai .d in a good blaft furnace, and a tained the fame quantity of perfedl metal, 
llronj fire is to be excited. The matter con- 'I'he fcoria in thefe eflays has been always 
t. ined in the crucible is to be frequently found to contain fome perfect metal. 
i*-..Ted with an iron-rod, and the heat is to The Hungarian copper ores, from which 
'.'.c continued till the fcoria is thin and per- gold and filver are profitably extra£i:cd, enn- 
fe£ily fufed. When the crucible is broken, tain a lefs quantity of thele perfect metals 
a rcgulus of lead will be found, containing than many ferruginous fands. But tKey 
the gold and filver of th'e fand. By this may be formed into a matt, by fufion with 
method Mr. Lebercciit obtained, in elevert pyrites, of which treatment the lands are in- 
ciToys, from 840 to 84.4 grains of perfedl capable. From this matt, the gold and filver, 
metal from a quintal of fand. Of the per- along with the copper of the ore, may bepre- 
fedl metal obtained, from a fourth to a third cipitated, apd fe^rated from fuiphur of 
part was gold. Some parcels of fand have the pyrites, by addition of i'roq, which being 
yielded mOre chan a thoufand grains, and more difpo'fed than the pthex metals tio, unite 
fome not more than 350 grains per quintal, with fuiphur, difeng^es metalt, and 
Inftead of the granulated lead,' and the black illow‘s them topiecipkate, ' . 

earths. 
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earths, pyritous matters, or cobalts, containing always a conHcIerable quantity 
of an earth which is unmetallic, very fubtle, and very refradory, and 
which renders a confiderable augmentation of the quantity of lead necefJhry. 

The quantity of lead which is ccmmonly added tofufible filver-oios, that do 
not contain lead, is eight times the quantity of the ore. But when the ore is 
refraftory, it is neccflary to add twelve times the quantity of lead, and even 
niorej alib glafs of lead, and fluxes, fuch as the white and black fluxes; to 
which,howevcr borax and powder of chaicoal are preferable, on account of t.io 
liver of fulphur, formed by thefc alkaline fluxes. 

It is neceflary to obferve, that faline fluxes arc only uled in fnviU operations, 
on account of their dearnefs. To thefe are fubftiiuicd, in the great opera- 
tions, of which we now treat, fandiver, fufiblc Icoria, and other matters of 
little value. 

The greatell part of the filver now employed in commerce is not f;btiinctl 
from the proper ores of filver, which are very fcarce, but from leach and even 
* copper-ores, which arc more or lefs rich in filver. To give an idea of th.c iva'i- 
ncr of treating thefe kinds of ores, from which filver is extrafled in the 
great works, we fhall briefly deferibe here, after Schlutier, the fmehin^; of the 
ore of Rammelfberg, which contains, as we have already faid, feverai different 
kinds of metals, but particularly lead and filver. 

When this mineral has been difengaged from its fulphur as much as pofTiblr*, 
by three very long roaftings, it is melted in the Lower Hartz in Saxony, in a 
particular kind of furnace, called a furnare for fmeking ujion a lioUow or 
caffe. See Plate II. Fig. 13. The mafonry of this furnace is compofed of 
large, thick Gates, capable of fuftaining great heat, and cemented toget.her by 
clay. The interior part of the furnace is three feet and a half long, and two 
feet broad at the back part, and one foot only in the front. Its height is nine 
feet eight inches. It has a foundation of mafonry in the ground ; and, in tiiis 
foundation channels are made for the evaporation of the moifture. Thefe 
channels are covered over with ftones called covering Jicaes. The hollow or 
caflfe, which is made above thefe, is formed of bricks, upon which are placed, 
firft, a bed of clay;* then a bed of fmall ore andfifted vitrlobs ; and, laflly, 
a bed of charcoal-powder beat down, called light irafque. The anterior 
wall of the furnace Is thinner than the others, and is called the chemife. 
The back wall, which is pierced to give palTage to the pipes of two large 
wooden bellows, is called the middle wall. When the furnace i.s thus pre- 
pared,- charcoal is thrown into the hollow, or caflc; which bting kindled, the 
. fire is' to be continued during three hours, before the matters to be fufed arc 
added. Then thefe matters are thrown in, which are not the pure ore, but 
a mixture of fcveral fubftances, all of which are fomewhat profitable. 'I lie 
quantity of thefe matters is fufficient for one day’s work ; that is for a fufion 
of eighteen hours ; and it confifts of ; i. Twelve fchorbens or meafures of well 
roafied Rammelfberg ore ; fthe fehorben is a meafure whofe contents are two 
feet five inches long, one foot feven inches broad, and a little more than a foot 
deep : It is equal to quint|ls of that country, Cologn weight, at 1 23 pounds 
each quintal). 2. Six.meafufes of fooria produced by the I'fntlting of the ore 
of Upper, HartZ|i/^^eh i$ 'rdF^ and what workmen call cold. 3. Two 

metres of ,.whw^ » ao impure fcoria containing fomc lead and filver, 

‘ Uuuu’a which 
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which has been formerly thrown away as ufelefs, and is now collefted by 
women and children. Befides thefe, orher matters are added, containing lead 
and filver, as the tefts employed in refining, the drofs of lead, impure litharge, 
and any robbilh containing metal, which was, left in the furnace alter the fore- 
going fufion. All thefe matter.^ being mixtd* together arc thrown into ihe fur- 
nace : And to each mealure of this mixture a meal'ure of charcoal is added. 
The fufion is then begun by help of bello\v.s and as it proceeds, tlie lead 
falls through the light braJque or charcoal bed, into tlie hollow, or cafle, 
where it is preferved from burning under the powder of charcoal. The fcoria, 
on the other hand, being lighter and lefs flu’d, is fkimmed off from time to 
time by means of laddies, that it may not prevent the reft of the lead from 
falling down into the hollow. Thus, while the luljon lafts. frefli miiLtert and 
frefii charcoal arc alternately added, till the wltolc quantity intended for ore 
fufion, or, as they call it, one day, be thrown in. 

There are feveral elTential tilings to be remarked in this operatic.!, which is 
very well contrived. Firft, the mixture of matreio from wiiich a I'ttle ietid 
and filver is procured, which wojid othcrwijc b.. loft ; and which have al»b 
this advantage, that they retard the fufion v-i the Rammelfcerg ore. which, 
however well roafted it has been, retains always < nougn of the fulphur and 
iron of the pyrites mixed with it, to render it too fj''^ie or too fluid, fo rh-.t 
without the addition of thofe matters, nothing wold be obtained but .a m.»tc. 
It is even neceflary, notwithftanding thefe additions, not to haften the fufion 
too much, but to give time for the ore to mix with the other matters, elfir it 
would melt and flow of itielf before the reft. Secondly, t‘ e Tufion of the ore 
through charcoal, which is praftifed in moll fmelting-houre' id for al.noft all 
ores, is an excellent method, the principal advantage t>.' which n tlie laving 
ol fuel. The adlion of the burning charcoal direfted imme baccly ufxin the 
mineral, at the fame time that it melts it more readily and v. ui Hilly, alfo 
fupplics it with the phlogifton neceflTary to bring it to a perfect 1 - .. j:-. 

We mentioned, when treating of vitriols obtained from il llammetflierg 
ore after its firft roafting, that a white vitriol was alfo obtained, and prepared 
at Gojlar, whole bafis was zinc: wdiich proves that this or* contains alfo a certain 
quantity of this lemi-metal. As this ore is fmelted in a 01. i/v where the err 
is well underftood of txtrafting every thing which a miner..! eonrn. s, ft- in ti.is 
fufion zinc and cadmia are obtained in the following mannei. Vi^ht tue fur- 
nace i.s prepared for the fufion; it is neceflary to cloic it up in tl.e fure-part, be- 
fore thefufinn is begun. 

• Firft of all, a gritt-ftone is to be placed, fup.iortcd at thv. height of three 
“ inchts. This ftone is as long as the furnace r broad, and the height of it 
“ is level with- the hole where the bellows pipe eiiters. It is faftened on each fide 
“ of the furnace, externally and internally, with day. Upon this ftone a kind 
“ of receptadt, or,, as it is called, the feat of the zinc, is made in the following 
“ manner. A' flat, flaty ftone is chofen, likewile as long as the furnace is 
« broad, and eight inches in breadth. This is placed on the gritt-ftone above- 
mentioned, in fuch a manner, that . it inclines confiderably towards the front 
“ of the furnace, and that its bottom touches clofcly the gritt-ftone. It is 
•*faftened. with clay, which is alfo laid upon the feat of the zinc. Upon this feat, 
“ which is to receive the zinc, two round pieces of cfaaccoal arc plated, and upon 

“ thefe; 
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“ tiicfe a ftone, called the zinc ftene, rcfts, which is about a foot and a half 
•• in length, and clofes one part of the front of the furnace. This ftone alfb 
“ is faftened on each of its fides with clay. Clay is likewife put under the 
“ ttonc betwixt the two pieces of charcoal, which hinder it from touch- 
“ ing the feat of the ^inc. The under part of this ftone is but llighcly luted,, 
“ that the workmen may nuke an opening for the zinc to flow out. Thus 
“ is made the feat or receptacle of the zinc to detain this metallic fubflance, 
“ which would otherwife fall into the hotteft part of the fire, called by the 
“ workmen the melting place, and would ,be there burnt : whereas it is ■ 
“ colledled upon this receptacle during the fufion, where it is flieltered from- 
“ the aftion of the bcllo-vs, and conlequently from too great heat, 

“ Wlien all the matter to be fufed in one d.iy is put into the furnace, the- 
" b'aft of air is continued till that matter has funk down. When it is half way 
' down the furnace, they draw out the fcoria, that more of the ore and other 
masters mav be er.pofed to the greateft heat. As foon as the fcoria is cooled 
“ anti fixed .1 fiitie, two fli ' el-ftiUs of fmall wet fcoria or fand is thrown dofe 
*' to the f'lT.acc, and tr.it <iov.'n with the Ihovelj then the workmen open 
“the fiat or rett-ptacle of am und ftrike upon the zinc-llone tfo make the 
“ finii metal (low our. As loon as the pureft part of it has flowed oik, it 
“ isfprinkled with w.’.fci r. \d carried away. Then the workmen feparate. entirely 
” the zi.ic-ftoneiVoni i.ie -va'l ./f 'tie furnace, and they continue to give it Jittre 
“ ftrokes, rliat the fmull particles of zinc difperfed among the charcoal may 
“ fill dov/n 'kins being done, the ftone is removed, and the zinc is 
“ fepai-itcd i'r rt' i!k- clurcod by an iron inftiuinenr is cleaned, and remeltcJ 
“ along witn the 7 -inc that flowed out at lirfl, and is ca ft into- round erkes. 

riu reafiii v. ,iy ttv zinc is withdrawn before the bellows ceafe to bJov/, i'i, 
“ that if ir w letc nd the charcoal on the feat or receptacle was coiifumcd, ic 
would ’ • mod / b'-'iit, and little would be obtained. 'I’hus after the ziiu 
fill on is finifhed by blowing the bellows till the end.” 

J hus tiic’/ - : H feparared from the ore of Rammelfberg, . and is not con- 
fouiidcc! in t'. .loih or caffe withrthc lead and filver, becaufe being a volatile 
femi-metal. h c.;iinoc tupport the aftivity of the fire without rifji.g into vapors, 
wiikh aiK. co”;lrn*'’'d in the place leaft hot, that is to fay, upon the ftoiici ex-- 
prefily picpued ,.>r th .t purpofe, and which being much thinner than the other 
walls .,'r ' fii' ".arc, are continually cooled by the external air. 

Jt is ah « ui thi furnace, and after the fufion of the Rammelfberg ore, that 
the cadmia '>/ r.-V/r, or titc cadviia of furnaces., is^ obtained. This ore is com- 
pofed of fulphurcous and ferruginous pyrites, of true lead ore containing filvcr, 
and a very hard and co.nnr'^t matter of a dark brownifh-grey color, which is 
probably a Up'.s cabminaris, or an ore of zinc. Thefe fcvcral matters pf- the 
Rammelfberg ore a- 1 not feparated from eacli other, either for the roafting or 
for the fufion. Thus there zinc in all the parts of the roafted ore, and-mnich 
more of it would be obi.,..ivd, if it was not fo eafily inflammable. . All the 
zinc which is obtai.oed is preferved fronn burning by falling, while in fufion, 
behind the chemile or forepart of the furnace, which is, as has been fi-iti, 
a kind o£ fehiflus or (late, called by the woikmcn Jleel Jlone,' But. the part of 
this. fani-metal which falls in the middle of the furnace, near thc<,middk.vv2il, 

0-1 



S M E 


?02 


or towauls the fiJes, bsiijg cxpofed to the greateft heat of the fire, is there 
burnt i and its fmok’e or flowers attaching itlelf on all fides to the walls of the 
furnace, undergo there a fenii-fufion, which renders this matter fo hard and 
fo thick tliat it muft be taken away after every fourth fufion, or, at moft, after 
every fixth fufion. Thar which is found attadhed to the highell: part of the 
furna'^e is the belt and purclt. The reft is altered by a mixture of a portion 
of lead which it has earned up witli it, and which from its great weight and 
fixity has hindered tiie zinc from rifing fo high as it would have done alone. 
I'iicrcfoie with this kind of impure cadmia dudtile brals cannot be made. 

Almoft all the zinc we have, as well as the cadmia of the furnaces, is ob- 
tained from the Rammelfberg or<?, by the procefs deferibed, and conlequently 
is not the produce of a pure ore of zinc, or lapis calaminaris, which is never 
fufed for that piirpofe. Before Mr. Margraaf, although it was well known that 
this ore contained zinc, and that it was employed for the making of brafs, 
a convenient procefs for extraAing zinc from it was not known, becaufc when 
treated by fufion with fluxes, like other ores, it does not yield any zinc j 
which proceeds partly from the refraiFfcry quality of the earth contained in the 
calamine, that cannot be fufed without a very violent fire ; and alfo from the 
volatil.iy and combuftibility of the zinc, which for this reaibn cannot be col- 
lefted at the bottom of a crucible, as a regulus under a fcoria, like moft metals. 

M Margraaf has remedied theie inconveniences by diftiiling lapis calaminaris, 
mixed with charcoal, in a retort, to which is joined a receiver containing fomc 
water, and confequcntly in clofe vefleb, where the zinc by the help of a very 
ftrong fire indeed, is fublimed in its metallic form without burning. He alfo 
by the fame method reduced into zinc the flewers of zsnct or pompbolix, cadmia 
6 f lb e furnaces, tutty, which is alfo a kind of cadmia; in a word, all matters 
capable of producing zinc by combination with phlogifton. But it is evident 
that luch operations as ihefe are rather fit to fupply proofs for chemical theory, 
than tu be put in praftice for works in great (»). M. Margraaf has oblerved, 
that the zinc which he obtained by this procefs was lefs* brittle"" than what is 
cbrr.ip.cd from the fufion of ores ; which may proceed from its greater purity, 
or I'iom its better combination with phlogifton. 

After this digreflion which we have now made concerning the operation in 
the great, by which zinc and cadmia are obtained, and which we could not 
inlert clfcwhere, becaufe of the necelTary relation it has with the fmelting of 
the Rauimelftaerg ore, we proceed to the other operations of the fame ore, that 
is to fay, to the/»ery, by which the filver is feparated from the lead, which arc 
mixed together, forming what is called the wark. 


(») Zinc is obtained not only in the 
mttliod ufeJ at Gofiar abov^c-defiribed, but 
is alfo extradled in great works from lapis 
calaminaris and calcined blend, bv a diuiS- 
lation fimilar to that by which Mr, Mar- 
graaf has eflayed ores of wnc. 'I'he lirft 
work of that kind was eredied in Sweden 
by Mr. Von Swab, in the year 1738. The 
ore employed was a kind of biend j this 


ore, when calcined, powdered, and mixed 
with charcoal, was put into iron or ftone 
retorts, and the .cine was obtained by diftU- 
lation. In Briftol a vifork is eflabliflied in 
which zinc is obtained by a diftillation ly 
dtjunt. Sec a fedtion and defeription of the 
furnace and apparatus employed. Pjlatx II. 
Fig. zz. and eipMiaiiit. 
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This operation differs from the fining of eflUf, or in fnall, principally in this 
circumftance, that in the latter niethoJ of fining, all the litharge is abfirbed 
into the cupel, whereas in the former method the greatelt part of t .is litharge is 
withdrawn. 

I'he fining in great of the work of Rammelfberg is performed i 1 a furnace 
called a reverberatory furnate. This furnace is lb conftrufeed tliac the flame of 
.wood burning in a cavity called the fire-place, is determined by a current of air 
(whichds introduced through the afli-hole, and widch goes out at an opening on 
one fide of that part of the furnace where the v/ark that is tire lead and iiiver arc) 
to circulate above, and to give the convenient degree of heat, when the fir .* is pro- 
perly managed In this furnace a great cupel, called a teji, is difpofed. J'iiis teit is 
made of the allies of beech-wood, well lixiviated in the ufual manner, in liime 
foundaries different matters are added, as fand, fpar, calcined gypfum, quit kliine, 
clay. When the teft is well prepared and dried, all the work is put at once upon 
the cold teft, to the quantity of fixty-four quintals for one operation. Th-.ii the 
fire is lighted in the fire-place with faggots, but the fufion is not urged too 
faft ; I, That the teft may have time to dry : 2. Becaufe the work of the K;un- 
melfterg ore is altered by the mixture of levcral 'metallic matters, whicr. 11. is 
proper to feparate from it, otherwile they would fpoil the litharge and the lead 
procured from it. Thefe metallic matters are, copper, iron, zinc, and matt. 
As thefe heterogeneous fubftances are hard and refraftory, they do not nude 
fo loon as the work^ that is, as the lead and filverj and when the work is mdted, 
they fwim upon its furface like a Ikin, which is to be taken off. Thelc impu- 
rities arc called the fcuniy or the firjt-wajie. What remains forms a fcc:ond 
feum, which appears when the work is at its greateft degree of heat, but betore 
the litharge begins to form itielf. It is a fcoria which is to be carefully takea 
off. It is called the fecond wt^e. 

When the operation is at this point, it is continued by the help of bellows,, 
the wind of which direfted, not upon the wood or fuel, but upon the very 
furface of trie meialj by means of iron plates put for that purpofe before the 
blaft-hble, which are called papiilens. I'his blaft does not fo much cncrcal'e 
the intcnlity oi the Ifire, as it facilitates the combuftion of the lead, and 
throws the litharge that is not imbibed by the teft towards a channel,, 
called the litharge way, through which it flows. The litharge becomes 
fixed out of the furnace: the matter which is found in the middle of 
the largeft pieces, and which amounts to about a half or a third of the 
whole, is friable, and falls into powder like fand. This is put into birreis 
containing each five quintals of it, and is called -faleable litharge, becuife it 
is fold in th >.t ftate. The other part which remains folid is called cold litharge,, 
and is again melted and reduced into lead. The fufion is called cold fafion, and 
the lead obtained from it, cold lead,, which is good and faleable when the 
work has been well c.lcarcd from the heterogeneous matters mentioned above. 
The tefts ai)d cupels impregnated with litharge arc added in the fufion cS the 
ore, as we have alre'dy related. 

When two thirds, or nearly that quantity, of the lead arc converted into 
lehaigcj DO mOfe of it is formed. The filver then appears covered with 3 

white 
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v'hiic fliin, which the fincrs call lightening^ and the metal, lightened or fined 

fh.r. . 

I'hc fiiver obialned by this procefs of fining is not yet altogether pure. It 
ilill contains feme lead, frequently to the quintity of four drams in each marc» 
or eight ounces. It is delivered to the workmen,* who compleat its purification 
by the ordinary method. This laft operation is the refinings and the workmen 
employed to do it arc called refiners. A fining of fixty four quintals of %vcrk^ 
yields from eight to ten marcs of fined fiiver, and from 35 to 40 quintals of 
litharge; that is, from 12 to 18 of faleable litharge, from az to 23 of cold 
litharge, from 20 to 22 quintals of impregnated teft, and from fix to feven 
quintals of lead-drofs. The operation lafts from 16 to 18 hours. {0) 


(e) Ores containir.g filvcrmay be divided 
into four kinds ; 1. Pure^ or thofe which 

arc not much compounded with other metals. 
2, GuLniciiL in which the filver is mixed 
with much galena or ore of lead miiieraliled 
by fulphur. 3. P^ritausy in which the filver 
is mixed with the martial pyrites. 4. Cu- 
frecus'y in which the filver is contained in 
copper-ores. To cxtra£l: the filver from 
thefe feveral kinds of ores, dilFcrent ope- 
rations are neceffary. 

Native filver is feparated from its adhering 
earths and ftones by amalgamation with 
mercury, in the manner di redded for the re- 
paration of gold ; or by fufion with lead, 
from which it may be afte.^wards feparated by 
cupellation. 

Pure ores feldom require a previous calci- 
nation, but, when bruiled and cleanfeJ from 
extraneous matters, may be fufed directly, 
and incorporated with a quantity of lead ; 
unlefs they contain a large proportion of 
fulphur and arfcnic ; in Which cafe a cal- 
cination may be ureful. The lead employ- 
ed mull be in a calcined or vitrified ftate, 
which, being mixed with the ore, and gra- 
dually rccJu.'tJ by the phlogifton of the char- 
coal added to it, may be more efi'e£l^aJly 
united with the filver of the ore, than if 
lead Inelf had been added, which would too 
qiii^tkly precipitate to the bottom of the con- 
taining ivcflcl or furnace. The filver is to 
be afterwards feparated from the lead by cu* 
pcllation. 

GaUrJcal oresy cfpecially thofe in which 
pyrites is intermixed, require a calcination, 
which ought to be performed in an Qvctif 
or reverberatory furnace* They are.th^ti; to 
he fufed together with foine inflainmahle 
^natter, as charcoal by which the lead is 


revived, and, together with the filver, is pre- 
cipitated. 

Pyrttous ores mu ft be firft meltetl, fo as to 
form a malt. If thcYulpluir is not fufS'ieiu 
for this kind of fufion, more fulphurated 
pyrites may be added. I’his matt contains^ 
befides filver and fulphur, alio various me- 
tals, as lead, iron, and fometimes cobait. 
T'he matt muft be expofed to repeated cal- 
cinations till the fulphur is diftlp^ud. By 
thefe calcinations moft of the iron is dc- 
firoyed. The calcined matt is to be fufed 
with litharge, and the filver incorporated 
with 

from the othei- imperfcil metals with 'which 
it may be mixed, it muft afterwards be fe- 
parated by cupellation. See Refining. 

The filver contained in cupreous ores may 
be obtained, cither, t. By feparating it 
from the copper itfclf, after^this has been 
extrafted along with the filver, in the ufual 
Djanner, from the ore 5 or, 2. By precipi- 
tating it immedidlely, from the other mat- 
ters of the ore. 

I, It may be feparated from the copper 
by two methods. One of thefe is by adding 
lead, and fcorifying the itnperfetft metals. 
By this method much t>f the copper would 
be deftroyedf siud it is therefore not^to be ufed 
unlefs the, quantity of fijver relatively to the 
eppper be confiderable. Another method 
by which filver may be Abated from cop- 
per^ hy ehypseiiion % that is,' (||t mixing the 
mafs of cpp]»f eml filver with a qu^my of 
lead^ and applying fuch a |bj^ ^ wll be juft . 
fiiiEcient to mak? 

copper^ fUver, which 

shgt^re itro^y diYpol^ ^ udfte with the 
lead than with th$ is thus iiSc«r-« 

porated with the upd 

rat «4 



.6--&t^‘;;,;!'iA;'?t;mi-mwA^'v''iU-*Hv'' '« . ^ - ■■• -■ o'' " 
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iboB as 
: fcoriil. 


;;-'lhll%6i3i 'of ' be‘^Jof whrch th \2 

ixif^ '^';’|k3|* 't^.’jfcfortjar^'.'^^'thiffe ‘a‘.'b»fon comppfdl* 

pf-^life'id# '' In- life’ 


.flb)fr|,'.>*t»!a. ’/uni ' 

^0* o^-,- or -ttioit^ 'reei^n^\:''ii^a0^' ''bf bart^' 
IcoHii, 'tjib‘ .ftbfii’, /by* riai&isirig, it' 

/ into two-' bifoiri^f 

l^MBiiii^Bil^ ligplH§ BpP I^■^i•?i|!i^l|£■!liyfci.';i^i^^i^^ '-fead'^ 



jjgf ik 










> ,We fliaU not.ciitef Irjito iuithej deUils/<9pdi&i^r|il%||['>ttt^^ in 

)gr^t upon the d^^ef^nt tninerals; «.thfC Iwe huilf 


■ a; ;Thej ir«|t of 'tihieiB»’6i!^s.n$ W 


nments najpotioiys^ by bcjietti^r 4fi4;iby im , blpilJC t« 4iintbifb^ f epcs^^b 

lerius, ‘and frpin'the dajly pifai^ise'ojf Thieit- . iitii alti^rnata roa»iftg|,.|u»4;i^^ 

ingcupreoe^'oiVs; ' *'" ; ^' '■•■■■ ^' ';^r|a*y,^'of>t8in<:dl,\ftA ‘- ) ■■■'.<r[ • - 

Frota^tWife faijW we hai^, 1. IPli'jt ,(UI- 4.'-'it^in.the.quant% or.'fulp^T ista.^ 
pbi(n inay>; l» employed to’Ijifpi«p«e';M<f ori^ ‘I**** .*« 1®!^';^ form- 

deftroy iron niixe;d: with poppet j adly,'!^# ing a nffiittr ibe TiiperSTOia'^hdiidwoyght 


iron ini^y J)e employed io f^arat^i tbrftii^^ to bef pir^vibbfly ^xpeH^Viy roi^^ 

phiur froui; 'Copper, as is /opiedmiBS done|n- , jThe cqp^r thus at liever 

the ei|ay of ifutphurated copper-ores ; apd, port^ ^ut. i8^|fen^raIlyv»p||i'*d 'Wip-ji^^ 

3diy, that by ai^oAing the proportion 4f the or,..w^h i<^n* It.is .^la 

iron and fulplhir 0 each other in the froelt# ntay; Se fatr^e*&'^ 

irig of copper-ores, theie two fnbftaii^s may 'lh‘thd,fe,^iM|MiM^ t^^^ iyheft 

be n^de (o deftroy'Caeh dt{tef«ra(il*lb'^6^ added, 

cure'a . feparajjioft;>of icopper^ and;4hhr wbSth is fcdrr- 

adyunment may ^>enb3edi; by add^ fnf-; $ed: tc^therMitmti^ 

phur or iplp^iireona pyrites, ;|Q^^e ,t:^per;« thedbrfoee^fh^-mebj^.i^^ This pH» 

Ore, 'When the quahtity of hii^ur contained rificatidn iajF«^p«T hf 'Oteade 

in this ore relativciy to the i ton is too fmal!} la%to ti»i q^qjllftg' Of %r«;,bV;.c,h^ 

Kwy '4j4!rrtj^ilv la Sat's' ' d^laW /sti rtls'ai-t* •« oikyl ' iAia'krl> S* eoisA '"t^AHwiba #''•'# jirsi^ ''>Iis«sj4' >' l«.k 


ii:^ioat$$;; by whi^ch the hJper-. wtmn |?t w tUJr, 

fluoois fulp^ut' p3,|^' .W'lexpbiied;' qnd' noiiito^ '^el' . lEliij^:eopirer Hs,'*ihif-':.OT“‘a'^g»op'^f ty of 

Iefta>i^,jjs;.|a^iihitifwjthcidpflrdasi^ of; 'fdopjiier,>^byi-Whic»t-'it’>f8,|j6i^;|f4^'<bdfi''ac^y' 
ihe 'iroi^ ijti,t|^;,<jjp,..n;\^qv_4haiJl ■it»W impcrfs^'ih^fttii a|y^j,^^'^.hy>iepd'.' 

apply 'th^fe'pftndiplKio'tthei fo}yowi^,;pai!iwr" a!oppc«i#,Ki%Idig|#i^^ 

1 . W-beft tb* quai)(iiy;c>i,fuiph<ir-iiJ)4-of'' 'rtfiied, 
iron iiv a copper-ore {^jW'jSitifl.bo 

* when the, iroa-doey no|rtob'ijdu);'l| .ahtiii'p'dt »-**Srftpli^d‘<|«‘iii'-atfl5«tVh* wih<ff«^tJ^«i- 
prcvious-^>^®irfg';.wift .i^'-eaiG^'feilcipS^'^bwi 

V,9o,...lm4.5txpptt;4rooat'a*frtbfti^ " ■ 

tfiat'iiy one 
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for ibis ';WbrkV BeMepi ^^8tS'N«fiai iip6n''j:be ores of mercury, 

aoritnony* bifnrath, explained; jn the 

different articles of this -©i^^OOdry relali.rtjg to thefe^ fubflanccs, and to their ^ro- 
dufts.;;- Tfej o£ iroW;' Jjarticularly delerVc't® 

tic,. s;,but we obferye„ 

in the pr'efeht 

artioie areaff:AjM!ifesble'tdoihe,s|^'l|tdt«ii'"as'‘'<^''ptK'er:'^ the piatticiular - 

decatk; ^e 'are.^bt. wanting on this,, 

shd patlibiijiftMy-b^^ vf Foriis' sni^']^oi‘f»mk£es» deferibed moft 


of RoyaiyAca^ei^^ Sciences, and 
by of that Academy ■’' which makes part 
of a g^cr4 defcnp^ii of 'the>;'ArJs urdertriwn. company, (jji 

\r,.'v I, ■■'v ( '. ■■■•,,■•;■,; -,>i'^."';'v ' ^■'' ■ ,i,..' ■■'.■■ 

■ ,(e) In thb.w«rk>lwl»«b ,pteteiuk<to tr^t inesaUargfj, OnTef;, perhaps* we except fbofe 


of tpe ptkelpkMf suds fn general, we ought 
certainly not ^.ptnU foane dffej^tion the 
methods .of prikiu^ihg and 
metal, fo extehfif^:>ief'i 
it.'iioibther. art 'h?«fd'J .. 
and ■ ■ evep^ , as, ' wseiters' 

mankind coiild fid.t balre ^ 


ms a 

hbdc 

:^&r.ired^ 


of Mr. K(»umu|', concerning tjjc fofwning 
oii*caft irpn by cetneniation with 'earthy fuo- 
ffances.-, '. ' ',. . ' ' . . ‘ ■ 

v’i he trtlt v/'ihn'Ait known to. vary much 
in ■ their ''aphl5«rSncBi> in their ' eort'tcnts* 

■ their degrees , of fnfib|Iity^' ia 'th« methods 
nedeiSary t fbr>;>th,e pxtramton of thefr con- 


Itt.;tbe,,arii<d« koj^ijvthe-Jluriiior tained metal, and (n the (jualities of the 

Didtiot!»ty’h;i>s^.4t^dri^„th^’d-Mmij^'pr^V metal when‘‘eKt!»^Mj' ' 
perties dr'that e&iS^/'yrt^n V'; ''Moft: orca-requiro tohe ri^rdprevioufly 

adted' upon .' by ' ando‘Ot^^''■ftlh- "’.to «heir''f«6<^i;., fdmb’.itnore' ‘flightiy, and 


fiances* ^Thc 

thc'articlc cop,)tSim .'tti'och'. 

ir-6n is, 


fi|iphur^.virftniG^' 

to tbe fevfsralr^j!^ lpn| 5^<J!n,tfnued repj^^ted;^ that 

9j\4 ihist jit the vpUtilc be cxpel)c4. . 

thetfe’^ 'rei^lSrt' a ^very, iVight jroafting 

the y'onJyv^that they'ih^y 'bie''4rie4 and rendered 


''PriaWje'^i'-'Such'arse,, the ores- cajiled''^^, 

^ii:|er«^\ a'CalcSiied ftate. 



iaijtmdfahle- by 


iiti^e'Vr ap't»^0r': 

„v, .1 , '• prei' of iron,, is peefilrniicdi 

' l)ly'ipj^djinE'.|>Uea,-sc!onhftm^ of firau <^[f tVet 

'■ an-d v.^f,<:’:drfi!i.' 'iskliisefr- .unoh. 


^ - the 

ibrbe^ 
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?, DCiCXX'tfJ '■ B ' of 

i^guVus of awirilottf dalled^ ' 



it*.' ' T^'-i86vw« ’0f 


smckii J. -iRiril^W 

<|ui«:ldimfe canhMil^fe iiM' 

l>jiun!b,%*ji^i4j'-^5Ji' t^(e beiSrft ‘|j|^^j^'> 'iwiii 'jis'itfi 




^oni'tffe 

y/itH.^e'tal^td^fii^;^riiu'a ii«^y ■ ;i|lo»ipte^‘iS[^/jiijt*' 

^kb WhJ' uniw'^itb and' .di®^v|B'' i^-t^.:i2. ^£ii.^Li!i£ie! 





ist fmmng nauft, boi^eii^be b!^ 

'^t>H]iikei^''in i!irl(B<iis^ojf.id^:;ibiw'ted''bb| 


9 C» tn 


diirihg iitk ftlfioA', bad' ' ikip 

(atitin of tbe inicri/. " ' ' /• •' •■' '^'-yy- jiijjft 

The nmipp^'^t'oo (* 

of the bire." Tbik is |^eri^v 
lamaces <^|d#ep%\ftoiii « 

Ibr tW ficqpkiak Of 1^ . B«i!^ 

Pi'AtB' It- V 

li^tod, ' sbbi^ ^6 - be d^ae St ecjy l>'e' 
gr^uSlly^ to iwfibttt the ci^diitig m4 ,t<%e'^'"'" 
widlt' i s qtiMti^ of the ore ii’ to bO . (a^- .HI 

in^ froin titoO' to St. thO. top .^'4^ IRif^ » 
fUhtacN^^'akaog 't*ljdi''a\'^rtoin' 'quaii^',.bf' ” 

fueUtid pt iUiiak^ ' Uk 

h ' dtiplt^ed;^ '!''' White' the Tb^i beib#'i|'i^- 
fumed by 'the wfnd'J#^']^' 

bellow^y ''t»0''bre.; blether wrllKi({S'.jffiiiiikj^ ptItS. 
tionabk bosikSi^ of fuel add lif Jlbll ti» ' 
'graduaUy^h)wb4'^"liiHidiejr .ate^bbiM'W'ii^' 
greStoft'n^'lW'llfc.l^toaoe;'’'****’'-"'“''''''^‘“'^^ ^ ' 

Slid the fiuS ato lhfM| ,the; 
a»e rmrived . bf the '^r ‘‘ 
art; preCiblfcMed hw “ 
thrdii^ 
tor thy 'fi 
linW ilk* 

'furo^'’' , 
coveh^/^^ji 

fouf hotm.' 

Srbich tbO' i^l' 




rt 

>of it 
“ ^tliSrtuch 


bf tlif. 'tortai 

... 





<i>rincdW'l&e^lli£iih»^''^° 


■ '€ 4 "' ' 















oils, are rendered mifciblc with watcr^ by means of an alkali. But fince che-- 
mifts,: by a more cxaSt examination or the nature of * b&dieS* have 


ly Mr, Brandt^ in the Svjed:p Mtmoirs far the 

vettrs 1749 avd 175** 

Some authors’ pretend, that a principal 
tife df the addition of lime-fkjpe in the 
iniclting of iron -ores is to abforb the ful- 
phur, or vitriolic acid, of thefe ores : hut, 
as we have airead> obierved, a hep a r of ful- 
phur is fonned by that mixture of calcareous 
earth and fulphur, which is capable of dif- 
’ folving iron in a znetallic ftate; and thus the . 
quantity of metal obtained froni an ore not 
i'ufiiciencly divefied of its fulphur, or vitrio- 
lic acid, (which, by uniting with the phlo- 
giflon cf the fuel, is formed into a fulphur 
during the fmclting) tnuft be confiderably 
diminifliedi though rendered purer, by ad- 
dition of calcareous earth : hence the utility 
appear? of previoufly expelling the fulphur 
and vitriolic acid from the ore by a fulHcient 
roafting. 3. The f:ma of former fmeltings 
is frequently added to afli/l the fufion of the 
ore ; and, when the* fcoria contains much 
iron, as fometimes happens in ill conducted 
operations, it.alfo cncreafes the quantity of 
metal obtained. 

The quantity of rhefe fufible matters to be 
riidi’J varies according to the nature pf the 
cr^* ; but ought in general to be luch, that 
ilif. Ilona fliall have its requifite degree of 
thirnefs, as i.T mentioned above. 

'1 he fuel ufed in rhoft parts of Europe 
(melting of orc^'*8f iron is^charcoaL 
L;iU;y, jn fever «il works in England and 
^.covl/ind, iron-ote has been fmelted jby, 
jn^p.ns of pftcoal, prcviousifly .r^dnccd to 
ciuf'er.s or tWr, by a kind <bf 'calcipatidn 
lirniUr to the ojjerj^ion^ for conveYtiog w^od 
into ciMiCoal, by which the aquedui/sanS 
faiphurcokis ^harts' 'df the coar^'are' 
vvh.'le.ooly'' tbV more'fjxed* biturninoa's ;pa#«' ■ 
a: c ief% behind. In Eraoce, ‘ pit^iaT not c»rr , 
< been;' tri^d tor th4Vl’(tiir|>ofe^‘ 

iinfacecfsfully . * ' The ufd of feat ha? 
been introduced in foirie pArts of 

U’he quality* of tho' irOh; 
drrahly hpon the quality add IS# 

qu ntity of the. fuel , employ 
lurer ihjn cbaks f©'r'';pto^dttgv5i^h\lr^l 
cap.jblc - 'of beii^g > 

iwrgiug. ‘ V ''^4' ' ■' ';V: 'i' : " 


, The quantity or the intenfity of 

the hcat,^iiii be fiiited to the greater or lefs 
fuiibility of the ore. Sult>hure^j and other 
ores eafily fufible, require lefs liicl than ores 
difHcuhly fuftblc. In general, if the yuan^ 
iity <yf fuel he toe the heat not 

fuflicieiitiy in ten fe, all the'iron^will not be 
reduced, and much of.it wdll remain in the 
fcoria, which will not be fufficiently thin. 
This defeat of .fuel may be Itnovvn by the 
blacknefs and compadlncfs of the icoria, by 
the qualities of the iron obtained, which in 
this caie is hard, tvhite, light, intermixed 
with fcoria, fmoMh in its tpxUire, without 
fcaies or rough ^ndl convex in its 

fifrface, at^.lUhte to great lofs of weight by 
being forged;; and, lalUy, it may be known 
by obferviog thcf^tolor and appearance of the 
drops of metal falling down from the fmclted 
ore, and of the fcopia upon the furface of 
the fluid metalf both which are 4 arker*co- 
lored than wh<^n mare fticl is ufed. When 
the quantity of fuel is fuffidenily hrg;e^ and the 
heat i? intfiiic enough^ the iron is darker- 
colored , denfbr^ more tenacious, contains 
Icfs fcmria, . and is therefore left fufiblc, and 
iofes Icfe of its by being forged. Its 

furface is^^aUb fmpothc^t and fomewhat con- 
cave 5 smd itf texture is generally granulated. 
The tcoria, in; th is o*f a lighter color 

iLni\ Icfs The drops fiiSing froin the 

Ymerited.ore and.; the liquid fcdnjaj^dh.'tb’q fur-' 
hace ajipeat .hdttttr and of a brighter bblor. 
When the i^uanti^ of fuej is tab!, great, and 
the heat tpo fhe 

have a iiiti d^k^r^cblory m4re 
ciious grains or w will 




when 
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covered, that acids, and even other faline fubftances, may alfo be united M>ith 
oils, and may render thefe mifcible with water, they have generalifed the name 


the furnace muft be alfo attended to. How 
lonj> that time is, and whether it ought not 
to vary according to the qualities of ores and 
other circumJfVances, we cannot determine. 

In foma works the metal is allowed to flow 
out the furnace every fix or eight, and in 
others only every ten or twelve hours. 
Some workmen imagine, that a confidcrable 
time is neceffary for the concoflion of the 
metal. This we are certain of, that the 
iron undergoes fome change by being kept 
in a fluid fh-ite ; and that if its fuiion be pro- 
longed much beyond the iifual time, it is ren- 
dered Icfs fluid, and alfo its coheiion, when it 
becomes cold, is thereby greatly diminifhed. 
The Marquis de Courtivron f^ays, that the 
cohesion may be reflored to iron in this (late, 
by adding to it fome vitrefcible earth, which 
he confidcrs as one of the conftituent parts 
of iron, and which he thinks is deftroyed 
by the fufion too long continued. That 
the fufibility of caft iron docs depend on an 
admixture of fome vitrcicible earth, appears 
probable from the great quantity of fcoria 
forced out of iron during its converfion into 
malleable or forged iron, and from the lofs 
of fufibility which it fuffers nearly^ in propor- 
tion to its lofs of fcoria. The quantity of 
iron daily obtained from fuch a furnace as wc 
have deferibed,' is froiti two to five tons in 
twenty~four hours, according to the richnefs 
and fufibility of the ore, \o the conftrudition 
of the furnace, to the adjuflmenc of the due 
quantity of flux and of fuel, and to the ikill 
employed in condudting the operation* 

The quality of the iron is judged by obferv- 
ing the appearances during its flowing from 
the furnace, and when it is fixed and cold. 
If the fluid iron, while it flows, emits many 
and large fparkles ; if many brown fpots ap- 
pear on it while it is yet red-hot ; if when it 
is fixed and cold, its corners and edges are 
thick and rough, and its furface is fpotted ; 
it is known to have a red fbort quality* If, 
in flowing, the iron feems covered with a 
thin glaily cruft, and if, when cold, its tex^ 
ture be whitifh, it is believed to be cold-ftiort. 
Mr. Reaumur fays, that dark*colored caft 
iron is more impure than that which is white* 
The Marquis de Courtirron is of a contrary 


opinion. But no certain rules for judging 
of the quality of iron befoie it be forged can 
be given, trom brittle cafl iron, fometimes 
dudtile forged iron is produced. Caft iron 
with brilliant plates and point?, v. hen foretd, 
becomes fometimes* red fliort and foinLiiu; es 
cold-lhort. Large Ihining plaio, h rgf ca*. i- 
tics calltd cyrs, want of fufli:‘iei;t deiifiiy, arc 
ahrioft certain marks of bad iron ; but whe- 
ther it will be cold or n d-fhort caru'O' af- 
firmed till it he forged. Whitenefs color, 
hi jcilcncft, clofenefs of texture, and h^ird- 
nefs, are glv»;n to almoft an/ cafl [y 

fudden cooling j and we m..y obfeive, ili.i!: 
in general the whiter the rneial is, the h..ivLt 
it is alfo, whether thefe pri.perties proceed 
from the quality of the iron, or from fudJeti 
cooling; and that, therefore, the daike. - 
colored iron is fitter for being caff into 
moulds, becaufe it is capable in (omc nica< 
fare of being filed and poliftud, cfnecially 
after it has been expofed during fevyral h^uis 
to a red- heat in a reverberatory furnace, and 
very gradually cooled. This operation, called 
by workmen anntaling^ changes the texture 
or the metal, renders it fofter, and more ca- 
pable of being filed than before, and alfo 
confidcrably lefs brittle. 

Mr. Reaumur found, that by cementing 
caft iron with abforbent earths in a ted heat, 
the metal may be rendered fofter, tougher, 
and confequcntly a fit material for many 
uteufiis formerly made of forged iron. Whe- 
ther cementation with abforbent earths gives 
to caft iron a greater degree of thefe pro- 
perties than the annealing commonly prac- 
tifed, has not been yet determined. 

In Navarre, and in fome of the fouthern 
parts of France, iron-ore is fmelted in fur- 
naces much fmaller, and of a very diiFerent 
Gonftrudfion from thofe above deferibed* A 
furnace of this kind confifls of a wide- 
mouthed copper-caldron, the inner furface of 
which is .lined with mafonry a foot thick* 
The mouth of the caldron is nearly of an 
oval or elliptic form. The fpacc or cavity 
contained by the mafonry is the furnace in 
which the ore is fmelted. The depth of this 
cavity is equal to two feet and a half : the 
larger diameter of the oval mouth of the 
y y y y cavity 
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name of foap, rTi” bcft chrmifls ir now to all combination?? of any 

laline fubftances wiih oils, ivndeied miicible wirh water by means oi tbefc faline 


cavity 15 r.bout tight feet, and its fmallcr dia- 
jneter is itboiit fix feet : the fpacc nf the fur- 
jiatc is giadually contii’i^led fov/jfds the 
hottorn, tnc efcitcii cii?me:tr of wr.c h does 
not exceed fix iter ; eichteeii it)vt.is above 
tlie botLoai is a cyiindtical channel In \>ne of 
of the lor;. cr fLc!,'K of the caldrun and nia- 
iojuy, through ' hich ibe r jV//de of the bel- 
lows paflls. "J’fns ch’inneb and alfo the 
bfli arc fo inrlnicd, that fhj wind 
if d trebled :.rtwarc'i.' the lowc.f pouu 'd thv^ op- 
pofite iide of the fum.ico. Another Cvl ndii- 
cal channel is in one fjf ti>e llioit r fi'>. s of 
rrje fvii. ace, at the liK-ight cf a few I Klics 
fioni the bottom, which t ; ■ •^craby Icept 
clc»r« d, and is opened occciuonally to give 
pafl'age to the fco'ia ; and above this is a 
third channei in the um; fide of the ftirnace, 
thiough which an iron infirument is occa- 
fjonally introduced to f)ir the fluid metal, 
and to allif^, as i> fiid, the reparation of the 
fcoiia fiorn it, 'I'hc gieatefl: height of this 
:b,innt,l is at its external apertufc on the 
'iLitiide of the furtiace, and its fmailer hejght 
..s at its internal aperiurej fo that the in- 
iiruni(.nr may be directed towards the bottom 
)f the iuinace j but the ferond channel below 
t has a contrary inclination, that when ?.ii 
iptning is niijde, the f%oiia may flow t;ui of 
he fuinace into a bafon placed for its re^ ep- 
An. When the fu.nace is heated iufli’ 
rl n's/, woikmcn begin 10 tnrow into it 
d^riMte char'ies of charcoal, arid of otc 
1 re' lo'^iiy JoaU' d. They take caie to throw 
,jc c ia«^o.d < hieflv on that fide at which 
de vviiui < nters ih.: ore at the opp;dite 
it.lA - lire end of about four hours 3 rnafs 
d irfui if collect d at the br-ttoui of the 
r' tiicc, which \< gj-ncrally about fix Inin- 
' ! weiglit : the bi^llows are then fiopt ; 
wht/i ti.e niafs iron is become foiiJ, 
•!f» wouknicn lai 'e »t from the bot^o.n of 
5 * f j*n » f, and jilace it, wj^ile yet . 1 ) t, 'un- 
' .t i;f.ze hamr 7 ‘>er, where it i*; 
i ):r h. n i)'"'tlu''ed in these furnacr.- ‘ ot tnc 
^ ; the ouantiiy is alio •, i / conii- 
•<r.-ble, in prop ^ruon to the qutir tlt} c re, 
i,)d u> the r'f fiuil cm{doyei'. In 

efe fufi)/.c ‘s iH» lone of other fubf^anTC 
<! jifed to Urdita ? the fufion ofih.^ oru. We 
would ; o.ivc . ‘Kii coni^efuing 


thc-flbiellinp of iron-ore, if we knew upon 
what part of the procci« or circumllance, the 
excellence of the iron obtained in ihefe fur- 
naces depends j whether on the qual tv of 
thcojoj on the difufe of any kiud^f fitix, 
bv winch the proportion of vitreous or 
earthy matter, intern ixed with the metallic 
particles, is dirninilhed ; on the forging 
while the iron is yet loft and hot, as the 
Marquis de Courtivion thinks; or on fome 
other caufe, not obfeiveiJ. 

'I'he iro!? thus pioiuced by fmcltiug ores 
is very f-r fiori? being a pure nu tal ; and 
though itis fidu'iluy renders it very ufeful for 
the formation of cannon, pots, and a great 
variety nf uterifils, yet it w^ants the firengrh, 
touahncTf, and malleability, which it if ca- 
pable oi icc'-iving by further opcrarions. 

Cdft-iron Teems to contain a large quantify 
of vitreous or earthy m.ittcr mixed with the 
pure ir n j which matter is pTe-hablv ihe 
chief caufe of its fufibility, biittluncr«, hard- 
ness, and oci'.er properties (»y which it dif- 
fers from foiged iron. 'Fhc fulphur, aif’enic, 
and other inipuritics of ihe ores, whii h are 
fomeiimc s contiiined in call: iron, are pro- 
bably O’lly accidental, and may be tlie caiifcs 
of the red-lljort quality, and of other pro- 
periit :• of certain kinds of iron: tJut tlie 
tartr-y matter above-fhenuoned (I ems prin- 
tip.'.dy to diitinguifh call iron from forged 
or malleable irorf; for, firif, by depriving 
the former of this earthy matter, ii is ren* 
dered malleable, as in the common pr<Kc(s 
hcreafrer t > be deferibed ; and, fVcondly, by 
fiifing nja!lei;bJc iron W‘th earthy and vnret- 
c.ble matters, ir lofcs its mal.eabdity, and 
i> leiLircd to the ftatc and properties oi caft 
iio,>. 

The earthy vitreous matter contained in 
caft iron c onfiiis ptobably of fome of the 
ferruginous earth or calx of the ore n<»t fuf- 
ficiently me^ alii fed, and alfo of fome un- 
metallx earth. P. rhaps it ts only a pjit of 
the fc.iria wIiAh adheres to, and is precipi- 
tated with, the metallic particles, from 
which it b mere and more feparated, as the 
beat applied is more intenie^ and as ihe fu- 
Con is longer continued^ 

To Separate thefe imporkies ;from caft 
iron, and to unite the metallic pans'" more 
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fubilancc??. The vegetable kingdom contains many fuch fhline, oily con:ibination!? 


Jbluble m water. All vegetable acids, 

clofely and compaSly, and thos to giv? it 
the tim^aiiity and tenacity which render this 
metal more iifefui than any other, are the 
effects produced by the forowing opeiations. 

The'firft of ihefe operations is a fufion of 
the iron, by which much of its impurities is 
fepa rated in form of fcoria ; and by the fccond 
oi’cralion, a further and more compleat repa- 
ration of thefe impurities, and aJfo a clofer 
compa<Si:it)n of the metallic particles, arc 
efFedted by the application of mechanical 
force or prefllire, by means of large hammers. 

Some ditFcrences in the conftruclion of 
the forge or furnace, in which the fufton or 
ji'jinlng of caji iron is performed, in the me- 
thod of condudlmg the operation, and in 
forne other circurnflances, are observed to 
occur in oifFcicnt places. We fhall deferibe, 
from Suedenborizius, Vm: German method^ 

I'he fufion of the caft-iron, which is to 
he rendered marp'ablf, is performed upnn the 
hearth of a forge fimi’ar to that ufed by 
M.itk Smiths : at one fide of this hearth is 
frfi.i'cd a cavity or fire place, which is in- 
tended to contain the fuel and the iron to be 
melted: this fireplace is twenty inches long, 
eighteen inches bre ad, and twelve or four- 
teen inches deep : if is bounded on three 
fides by three plates ^>f cMll-iron placed up- 
right ; and orf the foftrth fide, which is ihc 
front, or that part neareft to which the work- 
men ftand, by a large forge-harnmer, through 
the eye of which the ria is at certain 
times allowed to flow. The floor alfo of 
the fire-place is another cafl-iron plate. The 
thicknefs of thefe plates is, from two to four 
iMchcs. One of the upright fide-plares rrfls 
acainfia wall, in an aperture thro’ which a 
copper tube, called the Inyere^ is luted with 
clay. This tube is a kind of cafe or covering 
for the pipe of a pair of bellows placed he- 
hind the wall, and its direrSfion is therefore 
paralltJ to that of the I cilow^‘;-pip^t ; but it 
advances about half a foot further than this 
pipe into the fire- place ; and thus gives greater 
force to the air, which it keeps concentrated, 
or p^'evenrs the divergency of the air, till it is 
lequired toa£^. The tubt^ refls upon the upper 
edge of the fidc-plate vvhich leans againfi the 
wall, nearer to the b?ck-p.^.rt than to the 
ficin of th^ 'fire-place, and ns fuch an oblique 


fiuor or concrete ; elTcntial lalts \ lac- 

dire^lion, that the wind flir.H bc' impellrd 
towards the furthefl part of thr door of tho 
fiic-placc, or where this flia'ir is irUt^riVcif d by 
the oppofite fide piste. 'The ohliquify of 
the tuyere ought to vary according to the 
quality of the iron: and theref rr, inevuy 
operation, it miiy be flliiftcd till its proper 
pofition is found. The more nearly its ('i- 
ie<5) ion approaches fo a hor.'zonial pUrc, the 
more intenfe is the heat; but a larj er qu.m- 
tUy of fuel is confumifd th?n is even proper- 
ticnal to the encreafe of heat, berauf * ilic 
flame is not then fo well conho^-d. Wlo n 
the iron is eafily fufible, great heat is nc»t ic- 
q Hired : the tuyere may then decline cnnfld*"? - 
ably from the hoiixo t'A plane, and thus ti I 
may be faved. 'riiis tuyere, though m 'dc 
of copper, a metal more eiiiily fidii le tb.an 
iron, is prrfeivcd Oom ft iicn by the confhoit 
pafidge of cold air through it. h inii/t I c 
caiefully ktpt open, and clionifcd from tlie 
fcojia, which would bc .npt tobI(»< k its cavity, 
by vvhich not only the heat wool I bc t «'0 
much dimiuifhed for the furce s ut the vp:- 
ratirm, but the tube itfelf w'udd b.* rnched. 

'Fo picpaie for the fufion, a qinniity of 
fcoria of a former operation is tnrown into 
the lirc-pldce, till one-third part rf l! is he 
full; and the rema'ning tv\o-thirds of the 
fi’^c-place are to be fi’li'd wiih ('.raiier fcona, 
toal duff, and Tpaiks « i ■v^'.cd lir-m ho! non. 
Thefe matters, beitsg fulibie, fr.rtn a hath for 
the reception of the iion woen mtlt<d. Upon 
this bed rrf fcoria, the rufs of cail-irim in 
be melted is placed ; fo thjt one tnd of it 
(hall be wiihin the fire-plarr, opp^'fite to ihc 
tuyere, and at the diflaiic:^ of abftut four or 
five inches fiom its upenure ; and the oihtr 
end fljall fiand without the fire-place, to be, 
pufhed in, as tlie fiirmer is meked. 'Fhe 
upper fide of the mats of iron ctughi to be in 
the fame horizontal ph-j c i-a the upper f'nrt 
of the oiificc of the tuyere, ih^jt the wind 
may, by means of the <;bliquity of its couife, 
fft.kc upon and pafs along the innh rfide of 
the mab ; but if the iirm be d'fiicuhly fu- 
fiide, the tuyere is to hr difpohd more b< ri- 
zontaily, fo that the wi:fd fhai! ilnkc direiMIy 
upon the mafsof iroii ; ^ndthat one parr of u'-e 
biafi fhall graze along tne itp'pt'r lurface, Pnd 
the other part alon;^ ihc uudui fuitiice of th-s 
V a iron* 
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channe juices \ the extr^ive matter of plants, properif fo caUed, are fapoha- 
ceous fubftances, or acid foaps. In many of thefe foaps, fuch as eflentiar 


iron. I'hc mafs of iron weighs generally 
from two hnndred to four hundred pounds. 
Sometimes t^vo or three fmaller maifes are 
put one above another. To ai not to touch. 
When thefe are of difFcrcnt qualities, the 
cold-fbort piece is placed undermofl, that 
bring more unfufible than the red-fhort. 
The iron being placed, charcoal -powder is 
thrown on both iides, and coals are accu* 
mulated above, fo as to cover entirely the 
iron. 

The coals are then to be kindled, and 
the bellows are made to blow, at iiril: ilowly, 
and afterwards with moire and more force. 
The iron is gradually liquefied, and flows 
down in drops through the melted fcoria to 
the bottom of the fire-place; during which 
the workmen frequently turn the iron, io 
that the end oppofed to the blaft of wind 
may be equally expofed to heat, and uni- 
formly fufed. While the coals are conftimed, 
nrtore are thrown on, fo that the whole may 
be kept quite covered. During the operation, 
a workman frequently founds the bottom and 
coiners of the fire place, by means of a bar 
or poker, raifes up any mafs of metal which 
be finds adhering to thefe, and expofes them 
to the g^eatefi heat, that they may be more 
peifefily fufed. 

When all the iron is fufed, no more coals 
arc to be added ; but the mehed mafs is to 
remain half uncovered for feme time; during 
which the iron boiU and bubbles, and its 
furface fwells and rifes higher and higher. 
When the iron has rifen as high as the upper 
edge of the fire place, the eoals upon its fur* 
face muft be removed and by thus expofing 
it to cold air, its ebullition and fwelling fub- 
fide. In this fiace, or codion, the iron is 
kept during half an hour or more, by* adding 
occafioi^lly pieces of good coal, which 
maintain a fufficient heat, without covering 
entirely the furface of the mafs. During 
this codion, the workmen allow the orifice 
of the tuyere to be half (lopped up by the 
fcoria, that the air may not Mow upon the 
iron with all its force, by which it would be 
too much cooled. Accordingly, when 
they think that the cofiion has conti- 
siaed iufficicntly Idng, they clear the paffiige 
of (hr tpycie^ ud the mafi is ibon cooled by 


the cold air. At the fame time aKb, they open 
a parage in the eye of the hammer placed in 
the from of the fire place, through which 
fome o(* the fcoria is allowed to flow out. 
When ihe iron has become folid, iheA’dlows 
ate flopt, the coals are removed, and the 
mafs is left during an hour ; and then the 
workmen raife it Kom the fire-place, turn it 
upfide down, and proceed to the fecond 
co(£lion or fufion of tbe iron. 

For this fecond operation, the mafs is to be 
fo placed, that one part of it (ball reft upon * 
the tuyere, and the other upon the fcoria re- 
maining in the fire-place. This fcoria is to 
be difpofed in an oblique dire£lion parallel to 
the tuyere, by which means the wind of the 
bellows is obliged to pafs all along the under 
fide of the mafs of iron. About the fides of 
the mafs, charcoal powder and burnt afhrs 
are thrown; but towards the tuyere, dry 
and entire pieces of coals are placed, to 
maintain the fire. When thefe are kindled, 
more coals are added, and the fire is gra- 
dually excited. The workman attends to 
the direflion of the flame, that it pafa 
equally along the under furface of the iron, 
quite to the further extiemity, and that 
it do not efcape at the fidcs, nor be reverbe- 
rated back towards tbe tuyere, by which this 
copper tube might be; melted. During thki 
fufion, pieces ofiron a>e apt to be (cfweated 
from, the mafs, ao^ to fall dowm onfufed to 
the bottom and comers of the fire-place... 
Thefe. are cardfully to be fcacched for, and 
expofed to the greateil heat till they are 
melted. When the whole ma^ is thus 
brought into perfed fufion, the, coals are re- 
moved, and the wind blowinjp; on its furface, 
whials and diffipates the mall rfmeining, 
pieces of feoria, and fparks ibrowis out from 
the fluid iron. Thia jet of fire continue#^, 
about feven or eight mtnutei, and the wboldt 
operation about two hours* la this fecond 
fufion the fcoria ts to be thrice removedt by> 
opening, a paflage through tbe. eye of the 
hammer. The firft time of fcmoving the 
fcoria is about twenty mmntes from? the 
kindiing of the fire i tlm fecond time ie 
about forty mnutea after thefir^l and^tho 
third time is near the end of the tq^ecatioo. 
The aaafiia then reatoted, from the hearth- 

and 
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felts and vegetable acids, the lai n" part predominates over the oily part, and 
thfy have therefore been confiJend rather as ialts, than as foaps. But the oil 


jwid put upon the ground of the f irgp, where 
it is clean fed from fcorla^ and beat into a 
more uniform (bapc* It is then placed on 
ftfl anvil* whcre^ l*y being forged* it re- 
ceives a form nearly cubical. This mals 
is to be divided into hvc, fix* or more 
pieces* by means of a wed^e; and tlieic arc 
to be heated and forged till they are reduced 
to the fotm of the b*ra* commonly fohL 

In fomc forges, the iron is fuf d only 
once, and in others it fufters three fuHonb, 
by which it is faid to be rendered very pure. 
V/hereonly one fufion is praciired, it is called 
the Frr«c/-^ In this, no greater quan- 

tity of iron is full-d at once than is fuiHcicnt 
to make one bar. The fireplace is of confi- 
derably lei's dimenfions, and efpecially is lefs 
deep thiin in the German method above de- 
fer! bed. The fire is alfa more intenfe, and 
the proportion of fuel confumed to the iron 
is greater. The iroir, when melted, is not 
kept in a ftate of ebullition as is above dc- 
Icribcd ; but this tbullilion is prevented by 
ftirring the fluid mafs with an iron bar, till 
it is coagulated^ and bevomt'S folid. 

By thefe operations, fuiion and forging* 
the iron lofcs about parts qf its former 
weight, romeiiincs more and fometimes Jefs, 
according to the quality of the caft iron em- 
ployed 5 it is purified from the vitreous and 
earthy parts which were intermixed with it, 
its metallic panicles ai'e«more clofcly com- 
pa^^cd, its texture is changed* and it is ren- 
dered more denfe, ibft, malleable, tough, 
and difficultly fufible. 

The degrees however of thefe qualities 
vary much in different kinds of iron. 'Fhus 
Ibme iron is tough and malleable* both when 
it is hot and when it is cold. This is the bell 
amd moft ufeful irem. It may be known ge- 
nerally by the equablefurface of the forged bar* 
which is free ffrotn tranCvefiefflTures or cracks 
in the edges*’ and by a clear, white^ fmaU** 
grained*' or rather fibrous texture* Another 
kind is Cdugh when it is heated* but brittle 
when it iscoM* This is cidled iron* 

and is generally Itnown by a texture confiff* 
if>g of lieg«*ftMiiig^latee*^ithout.anyfib^ 

It is left liable t<]^ . than 'Other iron^ A 

third kind iaf kom caUedrrd*>brr* it brittle 
when niudlcahte when ^old. On 


the fui face and edges of the bars of this kind 
of iron, tranfverfe cracks or fiiTures may M 
feen ; and its imcrnal color is dull and dark. 
It is very liable to ruff. LalUy, fomc iron 
is brittle both when hot and when cold. 

JMoff authors, ugtte that (he rcd-fliort 
quality of non proceeds fron fiime fulph ir 
or Vitriolic acid bKn;2; cont^irKd it, beeaufe 
fulphur is known to produce this when 

added to ir<»n; and beciiufc the iron ohr:iin- 
cd f om pvnrous and other fuiphurated ores 
has generally this quality. 

The cauA; of the cold-lhort quality of iron 
is not fo well afeertained. h usie imagine 
that it proceeds from a mixture of aricnic or 
of antimony. But this opinion feems to be 
improbable, when we conftderthat ihcfe me- 
tallic fubdances may in a great mcafurc be 
drifipated by loaffing, whereas the ores which ■ 
yield a cold-fhort iron are injured by nwivh 
roafling ; that no arfenic or antimony are 
obfervabJe in moff, if in any> of thefe ores ; 
and laiily, chat thefe lemi-mctalN would 
render the iron brittle both wiun hot and 
when cold. I'ramcrand ocher authors im- 
pute this vicious quality to a mixture of an 
unmetallic earth or vitreous matter, and 
affirm that it may he deffroved by cemen- 
tation with phlogiflon* and by forging. 
And laffly, others aferibe the cold-fiiort 
quality of iron to a defcdl of phlogiffon, or, 
as buedenborgius fays, of fulphur. To af- 
certain the caufes of the bad qualities of 
iron, and to difeover pia< 5 l:icabk remedies, 
are ffill defidema in metallurgy. 

In one bar frequently two 01 more dif- 
ferent kinds of iron may be obrerv<*d, which * 
run all along its whole length : and fcarcely . 
a bar is ever found of entirely pure and ho- 
mogeneous iron. This difFerence probably 
proceeds from the pra£licc we have men- 
tioned of mixing different kinds of orea 
together, in the fmelting; and alfo from 
that practice of mixing two or more pigs 
of caff iron of different <|uaHties in. tlieliiiery 
of thefe { by which means, the red^torc 
and the cold-ihort quklities of the differ: nt 
kinds are not* as we have already remarked* 
mutually counte^iSted or deffroyed by eacli 
other* but each of thefe. qualities is diminiili- 
ed in the mixed mafs of iron* as much as 

this 



contained in all thefe compounds is rendered perfectly mifcible with water 
by means of the faline matter, and it is confequcntly in a ftate truly fapor 


naccous. 

this maib is larpjer than the part of the mafs 
oiioijraliy poflcfiecl of that quality ; That 

if equal parts of red-fhort and of cold- 
fliort iron be mixed together; the mixed 
mafs will be only htilf as red-fliort as the 
former part, and half as cold-fliort as the 
latter. For thefe different kinds of iron 
feein as’ if they were only capable of being 
interwoven and diff'ufed through each other, 
but not of being intimately united or com- 
bined, 

Ofde SMELTING ^/TIN-ORES. 

The tin- ores commonly fmclted are thofe 
which confi l: of calx of tin combi iv^d with 
c.ilx of arfcnic and fomciimcs with calx of 
iion. Tliefc art* either pure, as I he tin-grai s, 
or intermixed with fpars, ifoncs, pyrites, 
ores of copper, iron, or of other metals. 

'I'hc Impure ores muff be cUanfed as much 
as is po iible from all hctcrogcrnous nutters. 
'J'his cIcMiifing is more iivcciTuy in ores of 
tin than of any other metal, becaufe in the 
fmelting of tin-ores a lefs intenfe heat muff 
be given than is fufficient for the fconfica- 
lion cd" carlhy matters, left the tin be cal- 
< .i;cd- Tin-ores previoufly bruifed may be 
( icanied by walhing, lor whieh opcraiion 
their great weight and hardnefs render 
inem w'clL ailjptcd. If they be intermix'^d 
\vit)i very lurd ffoncs or fenuginoua ores, 
a il'ght lualling wi.l render thefe impure 
nuU' lb more liiablc, and confequeiitly bttcr 
lv» lie ieparated fiom the tin-ores, i^oinc- 
times ihcfc o])erations, the roafting, con- 
tufion, and lotion, muff be repeated By 
roaffing, the ferruginous particles arc fo far 
revived, tiiat they may be fepar«led by 

! \]K ore, thus clcanfed from adhering he- 
tero, '.‘.'itous mutters, is to be fOrj/hd inM 
i)\ or reverberatory furnace with a fire 
{ '..ter intenlc titan lung continued, during 
it muff be frequently iiirred to pre- 
vents its fulion. By this operation, the ar fe- 
ll, c IS cxfh'licd, and in forne works is col- 
)»clcd iti chambers built purpofcly above the 
lalcining bil ra e. 


Laftly, the ore cleanfcd^and roafled Is to 
be fufed^ and reduced to a metallic ftate. 
In this nifion, attention muff be given to 
the following particulars, i. No more heat 
is to be applied than is fufficient for the rc- 
dudlion of the ore, becaufe this metal is 
fufiblc with very little heat, and is very eafily 
calcinable. 2. 'To prevent this calcination 
of the reduced metal, a larger quantity of 
charcoal is ufed in this than in moft other 
fufions. 3. The fcoria muff be frequently 
remov ed, left fume of the tin fhould be invol- 
ved in it, and the melted metal muff be cover- 
cd withclurcc al powder to prevent the calci- 
nation of its furface. 4. No flux or other 
fubftance, excepting the fcoria of former 
fine] tings which contains fomc tin, are to be 
added, to facilitate the fuffon. 

SMELTING ^/ORES ^/LEAD. 

Ores of lead arc cither pure^ that is, con- 
taining no mixture of other metal ; or they 
are w/x d with filver, copper, or pyrites. 
'Ehe methods of treating ores of lead con- 
taining filvor and copper, arc deferibed in 
the articles SMU/riNti <?/*Ores of biLVKit 
and ; and in the former of thefe 

arti Jes, an inffance i» given of the method 
of fmelting the ore of iLimmelfberg, which 
contains ail ihcfc three metals. 

Pure ores of lead, and thofe which contain 
fofmall a quantity only ofhiver as nottocom- 
penlatcforthcexpcnceofextradling the nobler 
mctdl, may be lint 1 ted in f'urmKcs, and/ by 
operations fimilar to thofe ufed at Rmi- 
mrlsberg, or in the following methods. 
I. Froir the lead-ore of in Cdnnthia^ 
a great p'lrtof the lead is obtained by a kind 
o\ diqwAUon^ duiingthc roaffing of the ore. 
For this purpole, the ore is thrown upon 
feveral ffrata or layers of wood, placed in a 
calcining or reverberatory furnace. By 
kindling this wood, a great part of the lead 
flows out of the ore, tlirough the layers 
of fuel, into a bafon placed for its reception, 
'The ore whi.'h is thus roamed is beat into 
fmallcr pieces, and exp . fed to a fecond ope- 
ration fimilar to the former, by which more 

# metal 
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We may alfo combine acids direilly with oils, and thus may form artificially 
acid foaps. But thefe operations are ditficulc and exhibit jnany fingular appearances. 


metal is cliquatej ; and the remaining ore 
is afterwards ground, wafhed, and fhiclCcd in 
the ordinary method. 

The lead of Willach is the pureft of any 
knovvn.^ Schlatter aferibes its great purity 
to the methc-d ufed in extradting it, by which 
the moft fufible, and confequently the purclt 
part of the contained lead is feparaud from 
any Icfs fuhble metal which happens to be 
mixed with it, and which remains in the 
loaded ore. This method requires a very 
large quantity of wood. 

2. In England, le .d-orcs are fnielted either 
upon a hearth^ or in a reverberatory furnace^ 
called a cupoL 

In the fird of thefe methods, charcoal is 
employed as fuel, aiflS the fire is excited by 
bellows* Small quantities of fuel and of ore 
are thrown alternately and frequently upon 
thehearih. The fufion is very quickly tffctSi:- 
cd i and the lead Hows from the hearth as 
fiift as it is feparated from the ore. 

3, in the fccond method pratSlifed in 
England, pit-coal is ufed as fuel. The fur- 
nace is rtprefented by Tig. 14. and 15. 
PtATE II. I'he ore is melted by means of 
the fiame pafling over its furfacc \ its fuiphur 
is burnt and ddlipated, while the . metal is 
feparated from the doria, and collesflcd at 
the bottom o£ the furnace. Wh?n the ore 
is well clcaiifed a^rd pure, no addition is 
requifue ; but when it^is mixed with cal- 
careous or earthy matrix, a kind of Huor 
or fufible fpar found in th-* mines is gene- 
rally added to render the fcoria more fluid, 
and thereby to aflilfc the precipitation of the 
metal. When the fufion has been continued 
iibout eight hours, a paffage in the fide of the 
furnace 1$ opened, through wdiich the liquid 
Jead flows into an iron cittern. But imme- 
diately before the lead is allowed to flow 
out of the furnace, the workmen throw upon 
the liquid mafs. a quantity of flaked quick- 
lime, which renders the fcoria fo thick and 
tenacious, tli.it it may be drawn out of riie 
furnace by rakes Schl utter .mentions this 
addition of quicklime in the fmeUing of lead- 
ores in England, but thinks that it is in- 
tended to fac,f*.,4te the fafibn of the ore, 
whereas k rcaWy has a contrary effbdt, and 
is xtfivee ,^4dcd uU. tlie cad of the opera- 


tion, when the fioria is to be raked from 
the (urface of the metal. 

O/tbc S M E L T I N Cx of OKI. S of 
S K M 1 M KTA LS. 

Antimony is obtained by a kind of cli- 
quarion from the minerals containing it, a'j 
is deferibed in the article An itmdny : and 
the rcgulus of antimony is procured from 
antimony, by the procefle.9 dcfcribeil in the 
fame and in the article Regu Lus of 

Anitmony. 

Arsenic, Saffre, and Bismuth are 
obtained generally from one ore, namiily, 
that called Cibalt. The arfenic of the ore 
is feparated by roafling, and adheres to ihe 
internal furfacc of a chimney, which is ex- 
tended horizontally about two or three hun- 
dred feet in length, and in the Tides of which 
arc fcvcral doors, by means of which the- 
arfi'titc, when the operation is finifiifid, may 
be fwept out and coJlei^Ied, Thefe chimneys 
are generally bent, in a zig-zag direction, 
that they may better retard and flop the 
arfcnical flowers. Thefe flowers are of 
various coloT^, white, grey, red, yellow, 
according to the quantity ot fulphuror other 
impurity with which they happen to be 
mixed. 'They arc afterwards purified by 
reptatc"d fublivnaliuns ; while fome alkali 
or other fublt?inces arc added to detain rlir 
fulphur, anti to aflifi tlic purification. 

in the fame roalting of the ore by wliich 
the arfenic is expelled, the bifniutli, or at 
leafl the greateft part of this feniimctal which 
is cor^tai.jcJ in live ore, being very fiifibN*, 
and having no difp dition to unite with t..e 
regOluvS of cobalt, which remains in the ore,, 
is feparated by cliquation. 

'J'he rcuiaining part of the roali-ed ore 
confilis chiefly oi calx of rcgulus of cr.balr,, 
which not being vuldtile, as th;: urfenic i.-, 
nor fo cafilv'^ fufible. as bifmiith is, ha.s been 
neither volatilized nar melted. It contains 
alfo fixme b fmuth, and a f nail quantity of 
arfenic, together with any lilvcr or other 
fixed metal which happened to be contained 
in the ore, '^J'his roaited ore being reduced 
to a fine powder, and mi.vd with thn.e or 
four titn.c« its weight of fine fuid, is the 

powJvji 
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according t<> the ftate and nature of the acids and oils comfadaed. VitrioUc and 
nitrous acids, efpecially when well concentrated, aft fo powerfully upon all 
drying, or effential oils, that they produce connderable alterations* 

Nitrous acid infiames them, or, when not fufficiently concentrated to produce 
this inflammation, it reduces them, as the vitriolic acid alfo does, into thick, 
rdinous, and bituminous compounds. The aftion of thefe acids appears lefs 
Itrong upon the fat oils, which do not dry, anA arc capable of forming with 
them true acid foaps- But all thcle matters have been but fupherficiajTy ex- 
amined, and may be confidered, by perfons defirous of extending chemical 
knowledge, as a new fubjeft. 

DCXXXIV. SOAP (COMMO N). Common Ibap is a com- 
bination of oil of olives with fixed alkali rendered cautiic by quicklime. 
Soap may be made by fcveral methods, which however all depend upon the 


pow'der called faffre or v:,nffre. Sec Saffre. 
Or the roafied ore is fornctimes fufed with 
about thrice its quantity of pure fancl and as 
much pure potafli, by which a blue glafs, 
called^.//#, is produced (fie Smalt), and 
a metallic mais, called fpeifi^ is collected at 
the bottom of the veflel in which the matters 
arc fufed. The metallic mafs or fpeifs is 
compofed ofvery different fubftances, accord- 
ing to the cofitents of the ore and the me- 
thods of treating it. The matters which it 
contains at different times are, nickel, rc- 
gulus of cobalt, bifmuth, arfenic, fuJphur, 
copper, and filver. 

Bifniuth is feidom procured from any 
other ores but that of cobalt. It might 
however be extraeSVed from its proper ores, 
if a fufficienr quantity of thefe was found, 
by the fare method by which it is -ob- 
tained from cobalt, namely, by cliquation. 

Mercury, when native and invelopcd in 
much earthy or other matter, from which it 
cannot be feparated merely by wafhing, is 
diflilled eitlier by ‘afeent, or by defeent* 
When it is mineralifed by fulphur, that is^ 
when it is contained in cinnabar, fome in- 
termediate fubilance, as quicklime, or iron, 
mufl be added in the diftillatioii, to difen- 
gage it from the (ulphur. See CinnabaR- 
The.rich ore of Almaden in Spain is a 
cinnabar, with which a calcareous fione 
happens to be fo blended, that no addi- 
tion is required to difengage the racrcury 
irom the fulphur. The difiillation k there 
performed in a furnace confining of two ca’*' 
vities, one of which is placed above ano- 
ther, The lower cavity is the fire-plat^, 
and contains the fuel, reding upon a grate, 

I through the bars of which the sir enters, 
maintains the fire, and pafies into a* efaim- 


ney, placed at one fijc of the fire-place im- 
mediately above the door through which 
fuel is to be introduced. The roof of this 
fire place, which is vaulted and pierced with 
feveral holes, is alfo the floor of the upper 
cavity. Into this upper cavity the mineral 
from which mercury is to be dif^illed is in- 
troduced, through a door in one of the Tides 
of the furnat^. In theoppofitc wall of this 
cavity are eight openings, all at the fame 
height. To each of thefe openings is adapt- 
ed a file of aludels connefted and luted to- 
gether, extending fixty feet in length. Thefe 
aludels, W'hichareeju*then veflels open at each 
end, and wider in the middle than at either 
extremity, (fee Aludel and Plate I.) are 
Supported upon an inclined terras ; and the 
aludel of each file, that is mofi diltant from 
the furnace, terminates in a chamber built 
of bricks, which has two doors, and two 
chimneys. 

When the upper cavity is filled fufficiently 
with the mineral, a fire is made below, 
which is continued during twelve or four- 
teen hours. The heat ia communicated 
through the holes of the vaulted roof of the 
fire- place to the mineral in the upper cayity, 
by which means the mercury is volatilifed, 
and its vapor palTes into the aludels, where 
much of it is condenfed, and the reft is 
dlfchargcd into the brick-chamber, in which 
it circulates till it alfo is condenfed. If 
any air or fmoke pafles through the aludeh 
along with the vapor of the mercury, they 
efcape throt^h the imo ehimti^k of the 
chamber. Three days the opetation, 
when the apparatus is lii^iehldy cooled, 
the aludels are unh&ted, attd f he doors of the 
chamber are opened^ and jdio 
collefted* 

ianie 
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fitne principle. The foiip which is tofei in medicine is made without heat iti 
the f<Mlowtng manner, , _ 

One part of quicklime and two parts of goodSpaniih (bdaare boiled together, 
during a (hort time, with twelve times as much water, in an iron caldron. 'J'his 
lixivium is to be filtered, arid evaporated by heat, till a phibl which is capable 
of ctmcainlng an ounce of water, ihail contain an ounce and three gros or this 
concentrated lixiviurh. One part of this lixivium is. to be mixed with two part.s 
of oil ctf olives, or <rf iwcet almonds, in a glafs or ftone-warc vcflel. The mixiure 
is to be iUrred from time to time with an iron i^iatula, or with a pcftle, and 
it foons becomes thick and white. The combination is gradually compleated, 
and in fcven or eight days a very white and firm foap is obtained. 

Soap is made with heat in manufaiflures where large quantities of it are 
preparetf. A lixivium of quicklime and foda is made, but is lels concentrated 
than that above defdribed, and only lb much that it can .fuilain a frefh egg. 
A part of this lixivium is to be even diluted, and mixed with an equal weight 
of oil-of olives. The mixture is to be put on a gentle fire, and agitated, that 
the. union may be accelerated. 'When the mixture begins to unite well, the 
reft of the lixivium is to be added to it, and the whole is to be digefied witli 
a very gentle heat, till the foap be completely made. A trial is to be nude 
of it to examine whether the jull proportion oi oil and alkali has been objerved. 
Good foap of this kind ought to be firm and very white when cold, not fubjedt 
to become moill by expofure to air, and entirely mifoible with pure water, 
to which it communicates a milky appearance, but without any drops of oil 
floating on the furface. When the foap has not lliefe qualities, the combination 
has not been well made, or the quantity of fait or of oil is too great, which 
faults muft be correfted, * 

In foft or liquid foaps, green or black foaps, cheaper oils. are employed, 
as oil of nuts, of hemp, of fifti, &c. Thefc foaps, excepting in conlillence, 
are riot eflcntially dificrent from white foap. 

Any fixed'alkalis* arc much difpofed to unite with oils that arc not volatile, 
both vegetable and aqimal, fitice this union can be made even without heat. 
The compound refulting from this vinion partakes at tlve fame time of the 
properties of oil, and of alkali v but thefe properties are modified and tempered 
by each other, according to the general rule of combinadetris. Alkali formed 
into foap has not nearly the fame acrimony as when it is pure» it' is even de- 
prived of almoft all its caufticityi and its other faline alkaline properties are 
almoft entirely abolifhed. ' The lame oil contained in foap is lefs .co'mbuilible 
than when pure, from its union With the alkali, which is an unirifiammable 
body. Jc is mifoible orreven foduble in wafer to a certain degree, by ibeana of 
the alkali. Soap is entirely fpluble in fpifit of wine, and ttill better i#aqiiif 
vine Iharpen^ ^ a little alkaline fait, according to an obforvation of Mr. 
Geoffroy. ' \y . ' 

.\Vhen oil unlbsai^ with aUcstiin;the formation of foap, it is little altered tit the 
connexion of its-iir^ildcst for it may be feparatesl? from the alkali by deeom- 
pofing i^p^wi^ Rl^ iwridi stnd may be obtained nefrl^ in its original mioi By 
the Mn Geofifrpy has'ni^de of foap, by decompofing 

it thui that two ouhees of this .compound eon- 

fifrbf mi one ferupte of oil, onegros and a forople of 

Zzzz * , . marine 
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marine alkali deprived of all oil and moiflure^ or .trvyioe . tHe quantity of thjs 
fait containing tne 'water of its cryllallization, and, laftly, two gro$ and. four 
grains of water. This latter quantity of water is oeverthelefs ^variable, ac- 
cording to the condition of the tbap j for it may be moch more of much Icfs dry. 

Concerning the 'decompotition of foap, by means of acids we muft pbferve, 
firft, that all acids, even the weakeft vegetable acids, may dccafion this decom- 
pofiiion, bccaule every one of them has a grea|er affinity thin oil with fixed 
alkali. Secondly, thefe acids, even when united with any bafis, excepting a 
fixed alkali, -or the inflammable principle, arc capable of occafioning the fame 
decompofition ; whence all ammoniacal falts, all falts with . bafis of earth, and 
all thole with metallic bales, arc capable of decompofing foap»' in the fame 
manner as difengaged acids are ; witii this difference, that the oil feparjated from 
the fixed alkali, by the acid of thele /alts, may unite more or lefs intimately with 
the fubftance which was the bafis of the neutral fait employed for the decom- 
pofition. 

Soap may alfo be dccompoled by diflillation, as Lemcry has done. When 
firft rxpofed to fire, it yields a phlegm called by him a ^irit j, which neverthe- 
lefs is neither acid nor alkaline, but fome water which-<enters into the com- 
pofition of Ibap. It becomes more and more colored and empyreamatic 
as the fire is encrcafcd, which (hews that it contains the moft I'ubtle part of the 
oil. it leems even to raife along with it, by help of the oil and adiion rf the 
fire, a finall part of the alkali of the Ibap : for, as the fame chemift obferves, 
it occafions a precipitate in a folution of corrofive fublimate. After this 
phlegm, the oil rifes altered, precifely as if it had been diftilled from quick- 
lime, that is, cmpyreumatic, folublc in fpirit of wine, at firft fufficiently fub- 
tle and afterwards thicker. An alkaline refiduous coakremains in the retort, 
Gonlifting chiefly of the mineral alkali contained in the foap, and which may 
be difengaged from the coal by calcination in an open Are, and obtained in its 
pure ftate. 

As all oils contain an acid more or lefs combined, Vhich’may alfo be 
more or left difengaged by the oil becoming rancid, by, the adtion of heat, or 
by combination with other bodies, probably a portion of the alkali of the 
foap is faturated with the acid of the oil, efpecially after the diftillation of the 
foap. But this matter has not been fo well examined, that we can affirm any 
thing concerning it. 

Alkaline foaps are very ufcful in many arts and trades, and alfo in cheroiftry 
and medicine. Their principal utility confifts in a deterfivc quality that, they 
receive from their alkali, which, although it is in Ibme meafure faturated with 
oil, is yet capable of a^ng upoh oily matters, and of tendering them (apo- 
miccous and mifciblc with water. Hence foap is very ufeful to clean^ any 
iubftances from all fat matters with which they happen to ^ foiled. 3oap k 
therefore daily ufed for the wafhing and whitening of ,Unen^ for the cleanung 
uCwoolen-cloths from oil, and for whitening filk and f/^edng It from the relfhops 
yarniffi with which it is naturally co.vercd. Pure alkane beinjg capable 

of diffidving oils more eftedtually ciian fikp^ might be for the Ihme 

purpnfes j but when this adrivity is not mitigated by od i| ii are 

capable altering and even of deftroying ei^tifcly by 
'ffiahcis, efpecialiy, hmmal- matters^. ,as. 
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■cleanr«s from btl as e^efhiallf as alkali, without danger of alter 

ing or dcftcoying, which renders it very ufeiul.^ 

Soap furnifhes medicine wirh a very efficacious and valuable remedy. Til 
lately, that Mrs. Stephen*s Ikb >ntriptic remedy has been publilhed, phyfl- 
-cians attended little to the medicinal qualities ct foap. They fouii found that 
foap, which is the prihc'pal irigrcdicnt of this famous remedy, is a.;o the only 
one wj^ch has any real efficacy^ And although this reme<'y has been found 
•to be iniiifficient to diflblve moft ftoncs of the bladder, yet expcnc cc and ob- 
fervation have fufficiently evinced that it can prevent t'-e enlargement, or even 
the formation, of ftones in perf ns difpolcd to thar dileafe j that it i.an, in a 
word, attenuate, divide, and expel the ftoncy particles generated in the 
urinary pailages, and which are the firil materials of the, ftone. And accord- 
ingly foap is frequently ufed luccefsfully in thtle cales. When foap was once 
dtlcovered to aft fenfibly on the glue or binding fubftance of that urinary land, 
gravel, and even of Ibme ftones, it wa? naturally I'uppoied to be capable of afting 
more powerfully on other thickened matters, ■which arc too frequent cauf'es 
of many oblltinate dileales. 1 hefe conlideratlons , have induced the bed prac- 
titioners to preferibe foap as a refolding, aperitive, and deobdruent remedy j 
and we are certain that it has been employed as fuch with great fuccefs. . 

From the properties of Ibap we may know that it muit l»e a very elFfftual 
and convenient ahti-acid. It abfbrbs acids as powerfully as pure alkai:.^ an-d 
ablbrbent earths, without having-,che caulHcity of the fofnser, and without op- 
preflingthe domach by its weight, like the latter. 

Ladly, we may perceive that foap mud be one of the bed of all antidotes 
to ftop quickly, and with the lead inconvenience, the bad erlefts of acid cor- 
Tofive poifons, as aqffii fortis, corrofive fublimate, &c. 

DLXXXV. S O A F, (S T A R K E Y’s). This preparation is a 
combination of fixed vegetable alkali with cflentiul oil of turpentine.. It is 
named from the inventor, a chemid, called Starkey, who endeavoring to re- 
folve the problem of the volatililation of fait of tartar, combined th.tt alkali 
with feveral fubdances; and particularly with oil of turpentine, and remarked tiiat 
from this latter mixture a laponaceous compound was formed, ivhich ha.s been 
fuppofed to pollels many medicinal virtues. It enters into the compohMoa of 
pills, named allb from Starkey, The belief of its good qualities lias iiivluccd 
perfons to continue the preparation of this foap, and to endeavor, but without 
fuccefs, to improve the procefs. 

Although faxed alkalis are hot abfolutely inaftive upon efienti d pils,, they 
cannot however unite as eafily with thefe, as with fweet oils, which are. not vo- 
latile. If we attempt to combine any edential oil, and particularly oil of tur- 
pentine, with, liquid fixed alkali, as in the preparation of ordinary fiap, we 
lhall fbon find that thele ^o fubdances cannot unite, or only imperfeftly, and in 
long time. Starkey found ho other expedient for the prepa'^acion of hia foap 
than time and pattence. ' His method,- which is perUapifbe bed pf fill, coofifti in 
putting dry alh^i ihtp a matrafs, and pouring upqh it effimtial oil of turp«^tine 
equal to', the bma^thof two or three fin^fa/in a long time the coav> 
bination was compleated In five or fix months a part o^ the fdkali and oil arc thus 
tiboiiiiified fotM a fort of .white f^ponaceous corhpouhd. , ibhis foap 

z » muii 
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muft be feparated fr^om the mixture, and more of it wiU be afterwards formed 
in the fame manner. 

Shorter methods have been fearched for .the preparation of this foap, by 
feverai chemifts •, and amongft thefe is the illuftriovis Stahl ^ who confidering 
water as part of the combination of every foap^ and even that it is a medium 
by which the fait and oil are united together, \)t^As that after having m»ed 
oil of turpentine with very hot alkali, and having ihook them cogeti^r, this 
mixture lliould be expofed in a motft place, that all the portion of alkali which 
does not unite with the oil may deliquiate, and be feparated from tiie part of 
the mixture that is combined i that this alkali (hould then be dried, am new 
oil poured upon it, as at fird ; and, ladly, that this method fhould be con- 
tinued till the whole be reduced into ibap ■, and thus the operation will, as 
he affirms, be greatly Ihortened. Nevertheleis, later chemitb, not fadsfied 
with this method of Stahl, have endeavoured to Amplify dill more this ope- 
ration. Mr. Rouelie the younger has publiffied in the Journal de Medicinet that 
he has difeovered a more expeditious method than all thpfe hitherto known for 
the preparadem of this foap. Mr. Beaume has alfo publilhed in the Gazette 
de Medicine a method of making it :u a few hours. It conAds in triturating, du- 
ing a long time, alkaline fait upon a porphyry, and in adding to this fait, during 
the trituration, oil of turpentine. According to this able chemid, the thick 
rellnous part only of this oil can truly combine with Axed alkali : and this com- 
bination is effected only while the more volatile and attenuated part of the oil 
is diffipated. For which reafon, according to him, a very great quantity of 
oil of turpentine is requiAtc for the formatton of Starkey’s foap, which quan- 
tity of oil is indeterminate, as, the more volatile and ethereal it is, the more of 
it is required; and alfo the trituration upon the porphyfy, by promoting the 
evaporation of the fubtle part of the oil, accelerates conAderably the operation 
of Starkey’s foap. 

Another artid fays, in the Gazette de Medicine^ that, the operation miiy 
be much abridged, by adding to the new mixture a certain quantity of this 
foap ready made; which correfponds with Mr. Bcaume’s opinion. Ladly, 
Mr. Ueaume has found, that the addition of a little turpentine, or of ordinary 
loap, conAderably abridges the operation ; and this alfo conHrms his opinion, 
which fee ms to be very probable. We do not mean to blame the zeal of 
thefc chem ds in making in many attempts to And a method of preparing this 
foap quickly, but we confefs that the iti>portancc of the objedl docs not feem 
adequate to their trouble. For, in fail, what does it Agnify!' whether this 
foap, not tlfcd in the arts, and but little in medicine, be quickly or dowly 
made,?' The elTential point is not that it be quickly, but wdl done. 

And to fpeak our fentinaents freely, this preparation ieems to, be uncertain 
and rll-chofen. For, befides that the true loap of .Searkeyi that is, the inti- 
mate combination of ethereal oil of turpentine with fixed alkali, according in 
the ufual idea of- it, is a thing probably impofiiblc, we believe that we may 
affirm, that the faponaceous compounds obtained by any method of miackig 
oil of turpentine with Axed alkali do not long remain in the fame ftatt^ aiul< 
by time neceOarily undergo perpetual alterations. ■ 

To be fully, convinced of this truth, .we may cQmx>are together not only thele 
foaps made by different procefAes, bat alfo the lame loap, a longer or a Ihorter 
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time after it has been made, and we iliall>find confidcrable differences in their 
color, (tnell, and confiftence. We fhall find that thole deliqitiate, and arc 
partly refolved into . liquor by the air, that have been made with a too ethereal 
oil, which is incapable of faturating well the fixed alkali that others acquire 
by time , a pitchy, yellowilh, femi-tranfparent and rcfmous appearance, which 
'contain too large a quantity of thick refiduum of oil of turpentine. Thofe 
foa'ps ^which leem to be the made, which contain a proper quantity of oil 
of turpentine, which are neither too ethereal nor too thick, preferve longer 
their whire color and the confidence of truelbip: But they neverthclefs parti- 
cipate more or lefs of the faults we have ’mentioned. Laftly, all thefe foaps 
are liable to contain a confiderable quantity of a fort of neutral fait, formed by 
the acid of the oil of turpentine, united with a part of the alkali of the foapi 
This fait cryllrallhses upon the furface, and even within the foap, which i-n time 
becomes quite penetrated and duck all over with a laline efflorefcence. 'I'hcie 
bad qualities and alterations of Starkey’s foap cannnot be avoided by any 
method, as they depend on the nature of efiential oils, which we cannot change. . 
Thefe foaps arc known to contain a volatile and fuperficially combined acid, 
which uniblds itfelf . more and more, or which is engaged more intimately with 
a portion of oil, to which it gives a thicker confidence. We are no left certain 
that the mod ethereal part of efiential oils, or their fpiritus reAor, is fo volatile^ 
that however attentive we may be to prcfcrve it, it will gradually difiipatc in time :• 
in a word, we know from experience, that all efiential oils are drying, and are 
much more fponcaneoufiy alterable than any otliers *, and that thefe fponraneous 
alterations cannot be prevented by the impcrfcid combination which they are 
capable of forming with an alkali. On the contrary, this alkali, by abforbing 
their acid, and by facilitating tlic difiipacion of their ethereal part, with whicli 
the alkali is not capable of forming a true union, can only haden the altera- 
tions to which the oil is naturally difpoled. 

From all. thin ,we ought to conclude, that Starkey's foap h a difficult,, 
uncertain, variable preparation, which is continually changing its nature, and 
confcquently its medicinal virtues. This latter inconvenience, although it 
were the only one, would be fufficienc to make us rejeft this preparation. 
And therefore, if, as is probable, a faponaceous fubdance,. partaking of the 
properties of fix^ alkali and of an efiential oil, would be uleful in medicine 
ordinary foap, incorporated extemporaneoufiy mth any quanti^ of efiential oil 
which foaJl be judged proper, might be lubdituted inlleaid of Starkey’s foap. 
See Ores (Ess^MTiAt,). 

DCXXXVI. SOAP- ROCK, op Soap-stoiw. Steatites. 

DCXXXVlh SODA, (r) 

DCXXXVIH. SOLUTION. Solution confifts iw aw union- 
formed by tlw! integrant patts of one body with the integrant parts of another 
tKxiy of a different nature *• ah^ as a new compound- is the refult of this union,, 
we nence fee that Iblotion is notlnng elle than the a^ of combination.. 

As the integrant parts of One body cannot unite with thofe of another,, while 

(r) Suta IS a name^ven to die maritime obtained j and alfo to die afiies themft!v«s,. 
plant -hii£, frotn the amfS of^ which, a <on< .or to an impure alkaline fait extra&ed froaii 
Merahle iquaatity of nllheral, alkali mty he thefe. Kali, Alkalj (Mimeral).. 

■ ' ■ they. 
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they adhere together.; therefore folution- cannot be imalde- till tbe aggregation of 
one of the two bodies at leaft is broken. And as bodies whofe aggregation is 
broken are neceflarily in a ftate of fluidity or of vapors, an axiom has been 
formed. Corpora nojt agunt nifi Jint fluida, or. Bodies do not adt unlefs they be 
J3uid. 

The two bodies which unite in folution are ufually. diflinguilhed by two 
different names. That body is generally tjalled the folvtnt which by 
its fluidity or acrimony appears to be active; and the body whici; from 
its want of tafte or from its folidity appears to be altogether paflivt*, is 
faid to be di£olved. Thus, for example, when metal or marble is diflblvcd in 
aqua fords, thefe folid bodies are conlidered as being dijfalvtd, and aqua 
fortis as the fUvent, But thefe expreflions ought not to be taken literally, 
for they would give a very falfe idea of what really happens in folution. On 
the contrary, we are certain - that any two bodies, which unite together in lb- 
lution, reciprocally exercife their action one upon another, and that the union 
which refults from it is only the effedt of the mutual tendency which they have 
to each other : that thus, in the examples mentioned, the marble and metal aft 
as much upon the nitrous acid as this does upon them ; and that, if they differ 
in thisrefpeft, that body, whole fpccific gravity is greatelV, afts moft ftrongly. 
Mr. Gellert, confidering the thing in this point of view, affefts to reprclert 
as folvents the bodies which are generally conlidered as d'Jfolved, and fays, 
for inftance, that fand diffolves alkali. Provided that we underftand that the 
aftion of the combining bodies is mutual, it fignifies little that we name the 
one fohent., and the other the body dijfolved : and even as the word folu- 
ticn, taken in its moft proper fignificaiioi, exprelTes the reparation of the in- 
teg- ant parts of a body, we I'ccm to fpeak more clearly and accurately when 
we call that body the folvent., whofe integrant parts are already lep.irared 
before tlie folution, and that the body d'ffolved whofe integrant parts are only diC« 
united during the aft of folution. 

As the folution cannot be effefted unlefs one of the two bodies at leaft be 
fluid, and as folid bodies only become fluid by the interpofition of the parts 
of foine other fluid, fuch as water and watery liquors, or lire, hence Ib- 
lution may be made cither by the humid or by the dry toay. The folutions 
in which the integrant parts of one of the two bodies, or of both, are dutribut d 
in an aqueous fluid, as, for inftance, thofc of acids, are folutions by the humid way\ 
and thofc folutions in which one or both bodies are rendered fluid by flic, 
as in vitrification, and in allays of metals with each other, are folutions in the dry 
xaay. 

The folution of bodies is not perfeft, unlefs each of the integrant parts of 
onr body are united to one of the integrant parts of another. Henc^ if one 
of the two bodies be tranfparent, we ought to have, after the mutual folution, 
a tranfparent compound, as happens in the fdutions pf -calcareous ftones and 
.aci-dii, and of thofc of earths by alkalis. As therefore the folution of foap 
in water is always a little opake and milky, it ought not to be; conlidered as 
complete. The fame may be faid of glaffcs that are hot perfectly tranfparent. 
7*hcir want of tranfparehcy always proceeds from the parts of the fand or flint 
not having been lufficiently diflblved by the fait, or from their contamihg fbthe 

refraftory 



8 O O' 


riT 

rcfradlory matters, fuch as certain imtalHc calxes, particularly calx of tin, 
which rcfifl: the adtion of falts. 

As the I'olution of two belies by one another can only be effcdled by , the at- 
tradlion or tendency whichr their integrant parts have to each other, hence,.. 
after the fuliuion, thefe patts are found to adhere together : hence allb heavy 
bodies may be fufpended in the thinneft and lighted liquids, when they are 
truly diffolved by each otlier. For indance, corrofive fublimate, which is' 
very heavy,, may be fuQKjndcd by fpirit of wine, which keeps it dillblved,, 
altho’ this liquor be very light. $ee CoMPOsrxiON and Combination. 

DCXXXIX, S O O 1'. Soot is a coUcftion of fubftanccs formed by the 
matter of thedamc of inflammable bodies^ t>ut which have efcaped combullion,. 
from not having i'ulBcient contadt with the air. This matter, which fixes 
itfelf to the internal furface of chimneys, is always of a black color, more or’ 
lefs brownifli. This color it receives from an oil that is burnt, and half reduced 
to the date of coal. 

As all inflammable bodies undergo a total decompofition during their inflam- 
mation, all ihe volatile principles which they contain, and even a part of the 
fixed principles, by means of thofe which are volatile, are railed in vapors, 
fome part of which burns with flame, is totally difllp.ated and deflroyed, and 
another part is fublimed and adheres to the firft cold bodies which it meets. 

Soot is, as we have now obferved, the portion of flame which Ls reduced 
to black fmoke, and which has not been inflamed from want of fuf- 
ficient contadl with air. For if the vapors exhaling from an inflammable body- 
ftrongly heated were fo rarefied that each of their parts fhould be altogether 
furround d by air, they would all burn with flame, and then wc fhould have . 
no fmoke or foot, or at lead this foot would not be blade, and would concairt 
notlfing inflammable. For which reafon, the g eater quantity of air is ad* 
mitted amongft bodies which burn with flame, the Ids Imoke and foot we 
have i and alfo, the foot proceeding even from bodies of the fame kind mult 
be very dhierenf according to the manner in which they arc burnt. In* 
general, we can fay nothing that will be conftantly applicable to the nature and 
principles of foot/ aS its diATcrcriccs arife not only from the caufes above- 
mentioned, but alfo from the nature of the inflammable fubftanccs whiclu 
produce it. Thus vegetables, from, which little or no volatile alkali is ob- 
tained, riiuft furnifh a foot different fmm that of animal matters } and the 
foot of a pure oil muft be different from, that of a plant containing’ 
allJts principles. But thcle. differences have not yet been- oh&rved, . becauie 
chemiife have not attended to this fubjcA; 

Wc know qnly that the ordinary foot of chimneys has an acrid, bitter, empy- 
reumatic, and difagreeablc \ that water can extradc from it a dufky— 
edlored matter, which fhewi. that it contains faline, oily, faponaceous parts s 
that it is capable of b^ng'ag^ burnt very vividly and with much flame, as. 
when chimneys are fet ojnj fife; 

If tjliw fiwt diftiUed m wc obtain from it phlegm,, yolati!® alkali., 
jiartly f^dd^rtte ^ j^iily liquid, a black empyreumatic oil,', and in the. retort’ 
niV^h !C#1 retdfdn.^ from which, fixed alkali ma/ be exttaifted by in.ciaeratbn 
ajMl4^viaticm/^ may pofilbly be obi^nal^le from-ctrtidil foots. ^ 
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«nd gener4ly towards the end of the di^atioif, when the heat is ftrong, a 
little lal ammoniac isfubl.med. ’ 

As every foot, even that which proceeds from vegetable matters, contaihs a 
good deal of volatile alkali, we may infer, that the princiiideS of vegetables 
fuft'er, by combuftion in an open fire, t hanges ftmitar |to thofe Occafioi^d by 
putrefailion. Befides, the quantity of fixed |coai which retftains after the dif- 
tillation of foot, and which turniihes a fixed alklli, together with much earth, 
by incineration, fiiows that a very confideratde quantity of the fixed principles 
of inflammable bodies is carried oflF, and even raifed to a' great height, by 
means of their combufiion with flame : but, as we have faid, foots are very dif- 
ferent ; and the matter is but little known, and requires Airither researches. 

DCXL. SORREL, (tf) 

DCXLI. SPAR. Naturalifl;s and chetnills have given this name to 
certain cryfiallized ilones, more or lefs tranlparent, which genen^ly do- not 
firike Are with fieel, and which arc found plentifully within the earth,- bot more 
cfpecially in mines of metals. 

Under this general name many ftones are comprehended % becaufe they have 
the general properties we have mentioned, 'and becaufe they refemble each 
other by the form of their cryftallization, in which we always perceive Ihining 
pl.ites, like mirrors; but fome of thefe ftones are very different from others. 

Some fpars are entirely fokible with effervcfcence in acids, forming felenites 
with vitriolic acid, deliquefeent falts with nitrous and marine acids, and con- 
vertible into quicklime by calcination, Thefe ftones are juftly called ra/m- 
reius fpars. 

Others, although entirely fimilar to thefe ini appearance, do not effervefee 
with acids, are calcinablc as gypfum and felenites are, and are, in faft, true 
fclenkes compofed of vitriolic acid and calcareous earths. Thefe fparS are 
tircniially different from the former, and ZKgypfeous or fcUnitic fpars. 

Other fpars are neither calcareous nor felenitic, do not lofe their tranfpa- 
rcncy in the fire, and feem to be of the nature of tak. • * 

Laftly, a kind of ftone, cryftallized in mirror-like plates like n true fpar, is 
alnioft opake, is indilToluble by acids, and is fo mucR harder than all other 
fpars as to be capable of ftriking fire with.ftcel. This ftone isfufible without 
addition, by the aAion of a violent fire, into a femi-tranlparept white matter. 
'1 liis feems to be the kind that Mr. Wallcrio*, Mr. Pott, and Other German 
AMthors^ cdXL fu/tble fpars. They alfo mention another fpar which is compaft, 
breaks like^lafs, and melts without addition. From the defcriptioqsfliveii by 
moft auttos we cannot eafdy dtfeover what -'they mean by fufibiemat^^-Mid 
by qmriz-fptiT. T hefc matters havC nor yet toeeo ft^cieht]^' : ' • 

From the properties of all the fubftances calted foils' ^t may^ cdiiieaijre, that 
they arc ftones of all kinds, very different 
m metallic grounds, have oontradled, cither by- ^ 

(j) SokaB.t-, , The "leaves of this .'pliant 'Which 'twh ' hiftneWl; 
contain an acid Talt which may he.dbtaiiiod fefuple ofii2ryteiiiHi^')iy4 
from the expreifed luice by cryffalTtfatioh. ounees and 
From twenty ,|ipuri(® o'C;-.freih forrel-l<»m ■ Aaift,' wti C 

Neuman exprelied fiiir pounds of j^uke, frotM TtAt) ^'SpkxsL. " • — 
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DCXLlf. SBBLT E R. Zinc is fbinetim'es fo 
DCXLIII. ^ P E R M A r C.E T I (u) 

ECXLIV. . S P I R 1 T.i The , name of; ffirit Jj Ib'/^ 

liquors obtaine/ifrom fubftances - ;tSrhe'p 

kinds, laatnely, infl^m^ble fpiritSj^ ^eidj^rftSi 
‘ Ihc clafs of inflammable Ipirits include 

of cilentiaj oils j ihc principle of fmell, or, fhe . iy,^^/,p|^, ,piah4-V an< 
ardent JfUitSy or ihe.fpirit obtained 'from ^\vinc,'weri '4n<i all fMlubrs whiol 
have undergone the" ^ ' * , , w , 

In the fecoiui clai's are all acids abt4h«|i qf„;o»h^raIsl' vegc 

tables, and of animals. , Such ^ art, ^T- thcj a^ds of |^^pkui',.>v^t^ihlt:i9lbm». al 
which are the fame acid, namely, the i^triplic, ^apd the, acids qf^piffie-^i^d o 
common fait. They are called fphdt cf _^dit pf vitrietly fpi^/i^'^re 

•See. without Ipecifying that they pre acids. ,. 2 . .Thelhcids.of o 

all liquors which have undergone the and acids optoinec 

in the diftillation of vegetables, and. of certain ahim^, :^ |tics, ahts, :&c 
T hc'.e fpirits are cotnmonly, >called# ««(f. 4?irirj, tbi 

aiid Jfirits.of antSrS^. becaufe tlie fnbibances which -{hei^ 

fpirits that, are not acid, , 


vypfeoas. earth, diftindly crylialliaed. The ',hadi ''as to be cabbie .'of ftWhing ignttec 
form of the cryilals -ls 'Aomboiijal. They, fparhs frhm ftcjd* For tyhifeh 'r^afon it ii 
are alfo called Jidenitn and glacttf .referred by ^rOnftadf^ to .thc.lSicfeoos clafi 

SotnettRiw thefe fpara afiame-other .forms. oF«anhB,,aitdi»-by him caUedr'&rm/iwj'«< 7 rrzi 
They are very heavy. S<r Sai,£OiTBs, . ..t)«catt%„the .particles of .which it confllt! 
<3t’AOi£« MAKi'ic. featn, to^ para]ielopt|ieid.s* <»ch of which h 

3 . called alfo fiavrt. .contaif^ within fix rhotpibiebr rhomboida 

this namie- many nones are ' comprehimded of n<l^> Its colors are yaribus^ white, grey. 


dilforent fiiapes, appearances, and perhaps ,-lihd red. . 

• propertied Their general properties ape fy’’ Several bther fOfiSl . fnh^adees confift o 

described tinder the article FcirOn. They laiw platee, ^nd are thejh^forO. laid to hav< 

.are: twift frequently found in., mints, and ’. a #iwry ys^^r; . Sdfh^ kinds oi 

are. much juud to facilitate the fufion of ores, ituk’, of hch^A*b(end^’^ol.4j[|^iht, of amlan* 

' Sei^eial; floors, acquire a phofphoric property ft,h«s,ja.n'd btt^'of 

by. calcination; with inflammable matters/' M 

S 4 ch is /?««e j and alfo othw 

.white, heavy, friable; fufible.fpars, as Mr. 

Margyat^found. ' 'This chenit«r.diAx>vered, 

•byans^j^g' the'fiolpgniaiidtone^ ^aod othsc. 

.'. fofili#s4ii^.''Oapabl#.- oft^*W6ld•illifc'i^|>ha%^ 

phdrw. 'd|u«(tty, 'that .they 

■ ' 
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Laftly, in the third clafs, »re liqyid volatile alkalis, obtained from fal 
ammdrnW from all ttnderg^ts a cttmi>J«aEj p^tre- 
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earthy, oi:'othefrw»^tt«%-'^ ' vt'?V. V^-*:'' V*'.,';' ^'■v^ -A ' '• 

Ahhoo^ ^^ferk ir^tnflaifcimahte^ it ^ nevmhelefs mifcible 

with •**''^ 

a jpwifie '! 

is eafily''rcdi^ed>ii^iy#^^Wpa&:r^^^^^ 

havihg'-'rec«iip^!:'i»'n}t, . -, 

'ration^ may tliAye- been Ai^'L'V'- 

a la«?e..'^V&^er,:>hi8i;::heB« ehiifh|^«|jlito a ^v«ry„fiiJst(Us.,:i 
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dUlilltd by means, of cliiy« as when obt^aed byt tbptniy^ mechCMlVf 

*' SI&^^s%”F'r , t ,r n . t r E t? M Djk Ur g), ■ t« 

methods in chemical laboratories «f> obtain a Very ftpoking 

■ calcmed 


,, be eKDcUed. 
mpi^be well dried. 


fpirit of nitre 1 he firft is by mefns <if.f|^r|^' 
till it becomes red-hoc, that all the water of 
Alfo, very pure nitre of the third or even fourth | „ ^ 

Thefe two matters are to he pounded and cai^fuUy ifi «<|tud pro- 

portions. They are then to be poured jiuio emtlwW fm l^ton |tihrtH>gh 

a paper funpel, which pafles into the beuyofthe retort, ,t^tnpnc of thejpowoer 
may adhere to the neck of it. The retort la phtepd io a iteVeiikriitQ^ fonuce, 
upon the bars of which is £^ed an earthm duh hll^ with faiuf. « TO tho retort 
a large glals balloon, in which is a linali hole, is to jneted and luted, with 
a fat lute. This lute is to be covered vneh a doth lo^ifced with ahothor Ipte 
made of quicklime flaked in air, and formed into a thin padbe with of 

eggs. The whole luting apparatus is to be bound with a Then the 

diltillation is to bd commenced with a very flpw-^nt. The baJhjOn ^il^foOn 
be fllled with red vapors which ate rondenfed yrmle anoi^nlr |llhitioi|i, of 

fpirir of nitre diftiUs gradually by drops. This dubUatiflin is to be continued 
till the retort is red«hot, and no more vapor is railed. , . 

When the vcflels are cookd, they are cautioufly to be unluted, and the 
liquor in the balloon is to be quickly poured into a clean and dry glafs bottle, 
thiough a glals funnel s which bottle ought to be qatckly ftoppra with a glals 
ftopple. Ihis is the mctiiod of cUft.Utng fmqking fpirif jOf mtre ufed by Mr. 
Beaumci and it is a very good one. The fmall earthendiih filled with fand, 
on which the bottopi of the retort refts, is very ufeful to prevent the too Ifidden 
md too ugequsi application of heat, which would make it jcertuoly imble to 
be biokcn. The lat lute of clay and Unfeed ml Is not capable of being ii^Mred 
by acids, and ftops very clofely. But as it; remains always fofi, k 
to be luld by the linen foaked in lute of fime and wbit<^.cd>ggs, • 

The v^ipors of this fmoking Ipirlt of nitre are veiy.«l|dkCi and ditkdkmii^n- 
dtnflbk i for which reafon the dlflriilatiaa tnuft be. Solely vcotidt^l»d, and 
muft be avoided in hot weather. A brick wall mofi: be interpoled b^wbec 
the futnace and the balloon to prevent thiili veflel from being coo.mucb heateda 
the balloon mufl: be coveted with wet jiilnths fiyiquently temwiwdi* dOd even 


the fmall hole the balloon muft be Ibmi 
the too raitifi^d and too copious vappra s mhi 
burft withi ^JiadoCon. . 

perceive that the dfops |(bci<»ad each 
unaopidog the fnvdl hol«, red vapora ddw odMhfll 
wiib a hlffmg ne^le *, this ia a 4gA that 
heat then muft be }efihWvdt((4o4thv^hH4ibk 
till the difUUatipn |i»uch mOaeramd* ’ . , . 

4-aftlyt wh«*L#e tm* »h« «i«t«ms aem „ 

I artful not to 40 th^ way « ♦ ebitm* ^ "Fwi- 
coi-rofive and nnspuus* Fot the fame twiton , 

ought to be flopped a* fiJaw ft ?h« |Wa)i*od, 

continue in It more than twidve jiinuray . .m, 
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martial earth of this vitriol. But as the nitrous acid adheres but weakly to 
iron, erpccially when this metal is calcined and deprived of its phlogifton, 
as it is in this operation, the heat that is employed i^ more than fuffict et to dif* 
engage it, apd to make it pafs entirely in dillillation. 

Laftly, the refiduuni of the diftiilation of fpirit of nitre in Glauber’s man- 
ner, when no iron is mixed with it, forms a very Whitfe and, very pure vitrio- 
lated tartar, which may be difTolved, filtrated, evapofatt^, ana cryftalliled. 

All thefe refiduums generally contain allb a little ni^e, which not • having 
been fufHciently in contaift with vitriolic acid, has efcaped^its aif^on, and is not 
dccompolcd. 

DCL. SPIRIT (DULCIFIED) of. N I T R E. Dul- 
cified fpirit of nitre is a mixture of one part of nitrous acid with two parts 
of reiflified ipirit of wine, digefled together, (u) . ' > 

As nitrous acid afts powerfully on Ipirit of wine, it is rendered confiderably 
milder by this mixture. It is ufed only medicinally, and is Confidered as 
aperitive, and powerfully diuretic. It is added by drops to potions and juleps, 
till it has given an agreeable acidity. 

DCLI. S P I R I T U S R E C T O R. The fpirUutreaer is a very 
attenuated, very fubtle principle, in which the fmcll of all odoriferous bodies 
peculiarly refides. 

1 o obtain the fpirkus rector from odoriferous fubftances, thefc matters are 
to be dillillcd in the cucurbit or body of ah alembic placed in a water- bath, 
with a very gentle heat, that is, from thirty to thirty five degrees of Mr. Reau- 
mur’s thermometer, till we perceive that what rifes in diftilTaci'on has , little or 
no fmcll. * . ' 

The principle of fmell in bodies is in general too fubtle and too fugacious 
to be obtained alone and pure, by any metfiod whatever. Accordingly ic 
rifes by means of the water contained in fubftances diftiUed in order to pro- 
cure ir, and is difperfed and overwhelmed in water. If the odoriferous matters 
from which the fpiritus rcdlor is required to be procured, -were abfolutely dry, 
and contained no other volatile principlp, a Iktlc water or fpirit of wine .O.Wght 
necefiarily to be added, to fnrnifb a kind of bafis tq this' Ipirit, which Would 
otlierwiie be difiipated and evaporated, fo that it could hot be colletfted. 

This principle of the i'nicli of bodies is miicible wuh water, with fpirit.qf wine, 
and w.th oils. It feems however to be of different natures, according to the 
fubftances which furniffj it. Its properties fliew that it is ip gencriff compofed 
of an inffanusaable principle, and of a iaiine fubftance, both extremely attenuated. 
But tlie fpiritus reflor of fome fubftances appi^atr$ to Ix^more of a .falip^^ 
r.i at of others more of an oily nature. i j, ' I 

All matters, the fmell of which is quick, pyngedjphnd hFi^j:;h ^ 
the brain and nervous fyftem, as the acrid, cruciCqrpji, plj|nl3», . , jSIld' (pbftances 
wliich undergo the acid fermentation, contain a, fpir^||» reiftor 
faline than oily. _ - •,>' ' 'i 

Thole on the contrary whole fnnicll k fweet, n^ui^ou^ ^j >j^rong, .;wkho 
acrimony or pungency, and which , aflTe^ the 
hyfttrical or convulfive accidents} fijcn are ammrrgrile* 

(ir) The London and Edinburg Dirpen^tories'dfreiftthatthie Mxttfher'iiKwiidfiik 
This operation ought to be “performed witK a »crjf flow, and gradually faifedf^ie,; 
plofioas may be picvciucd. ' 

co^e. 
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coffee, Opium, narcodc jilants, camphof, allifomatic plants, and faftlj-, t' e riib* 
ftances which undergo thc'fpirjtdchis ferinentat ion ; have, according to all ap 
pearance, a fpirUus rc6tor, wWh partakes of the nature of oil. l or befide'* 
that the effeAs produced fiibft0fi6e.s are fiinibr to .thole of the vapor 

df charcoal^ ithte fpirkiis rcAof 'of Tome -oF'thein.’ is really inB inimabie ; as, jor 
inftance, that of fi^axlnelk,- tke ekhalatlons from which form an atm dph re 
that mjiy be inflamed with adighted taper. , ’ ' 

The (piritus fedlpr of all airomatic plants feems particularly to be aflbei:;'-.'! 
with their eflential oils'; at leaft, all thefc oils contain a gotxl deal of ir. '1 o 
this" principle they certainly owe their fmell,' and probably their vol atility and 
thinhefe} ror thofe which from age," or from not having been preferved in well 
cloft'd yefielji, have loft their proper fmell, are at the fame time much lels ihio 
and splatile, fince they are no longer capable of being railed by the heat of 
boiling water ; and befide.s, the plants from which the fpiritus rcdlor has bci ii 
obtained, furnilh little or no eflential oil. See Ores (Kssenti al) 

The fpiritus re£t«r, even that of aromatic plants, although it be of an oily 
nature, is perfeftly mifcible with water-, which can only proceed from it.s grtai; 
tenuity, or from th.t fal.ne principle which enters its compolition. 

’ DCLII. P TR I T of S A t. T. The fpirit of fait, or acid of 
common lak, can only' be obtained by means of a fofficiently powerful inru-- 
mediate fubftance, to difengage it from the native fixed alkali, which U the 
balls of common fait. Vitfiolic acid is the moft proper and moll uretul inter- 
mediate fubftance for the diftillation of Ipirir of Iklr. Ir is employed, either 
engaged in a balls with wliicli if Ins ‘a lels affinity than with that tjf cumnivu 
Iklt i or pure, in order to obtain Glaubcr’.s fmoking Ipirit of fdt. 

Ordinary fpirit of fait is diftfllcd bj' the ntixtui’e of one part of comrr.on fsdt 
with two parts of dried tlay, preCilcly in the fame manner as wc have defriihvd 
for the diftiil|ition of fpirit of nitre. See t'piitrr of Nitre. The fpint cf fait 
obtained by tjiis mt;ihod is white and not fmoking, although it may be con- 
llderably ftrong, if the fait and clay have been previoufly well dried 

Wc may pblerve, th»tt a fmoking fpirit of fait cannot be obtained by me ins 
of martial vitriPl, calcined till it bccomes'red, as is pradlifed for the fpirit of 
nitre. I have tried t6 make this diftiUatiPn ; and although a very violent heat 
was applied, but very little martbe acid was prqcurcd. 'The true realon of this 
difference is, that marine acid diflblves, much more ealily than nitrous acid, 
metallic earths deprived of their phlogifton, and adheres to them much more 
ftrongly.., Hence, as foon rs. the m trine acid is difengaged from its bails hy 
the acid of vitriol,, it applie-s itfelf to the martial earth of this vitriol, whi h 
retams! it much mo than it is capabl- of retaining nitrous 

S I k J t; (O L AU B E R’s S M O K I N G) of 
S' A L T. . To haver the ftrongeft and moft fmoking fpirit of fab, we arc 
obliged, 'tp‘ employ tis ao iptCrmedtate the pore vitri- die acid, as Glauber has 
pradlifcid, .Bwt this opemitm, efpecially when we would have ipirit of fair highly 
concenfiiriWv ^lod laborious, becaufe the vapors are trmch 

nfjore difficultly ’coriaenfib|e' than any others. The following is the procefs 
fiicceffriafly pra^'lcd hy MK Beaume-, , ’ - 

Cothmdn-falt is lidt into a tubulated ftone-ware or glafs retort, which is 
to be placed in a furnace for diftilling and to this retort a balloon is to be 

5 B * * filled 
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fitted, cxadly in the fame manner as for the diftillatipn of ffl8okin;g^irit of nitre,. 
See Smoking Spirit of Nitre. This apparatus is to be left. till the lute has- 
become firm; then through the tubulated opening 6f tjie retort, by means 
of a glafs funnel, a quantity of redificd vitriolic acid- wevipoOy diluted with a 
little water, equal to a third part of the Weight of t^ Talf:,; is to be poured 
at I'everal difierent times, and the opening is to be doled eaph dmeJ'mmediately 
after a part of the acid has been added. ^ 

As foon as the vitriolic acid is added, wc fee white vapors palling from the 
retort into the receiver. Tbefe are the fmoking fpirit of lalt which this acid 
difengages, even without fire j for which reafon tbefe firft vapors ought to- be 
alloy^ed to pafs-, before the lire be kindled ; which ought not to be done till 
they are conliderably diminifhed, otherwife the didUlation would go on too 
fall at firll, and the vefiels might be broken. 

A very little fire is to be kept up in the furnace, and only as much as is 
necefiury to continue the difiillation. Lallly, the diilillation is to be condud* 
ed to the end with the fame attentions which we direded for fmoking Ipirit 
of nitre and when it is finilhed, the Ijpirit of fait is to be colleflcd in the fame 
manner. 

Betwixt this procefs and that, by which a fmoking fpirit of nitre is obtained 
in Glauber’s manner, two eflential differences may be perceived* The firft i.s 
that in this diftillation the vitriolic acid is, not added till the velfels are arranged 
and luted j and hence a tubulated retort is neceflary. The reafon of this 
is, that vitiiolic acid difengages the acid of common fait without heat, and 
as foon as it touches this faltj and that the vapors which pafs out copipully from 
the retort, by keeping the neck conftantly wet, render the application of the 
lute impoflible. When the lute happens during the diltillation to be deranged, 
it cannot be again repaired. The ftiorteft method then is to dTifcontinue the 
operation, and begin again. 

The fecond difference betwixt the diftillation of fmoking Ipirit of nitre and 
fmoking fpirit of fait by means of vitriolic arid, is, that water is ‘added in the 
Utter dilliUatioo, and not in the former. 1 he reafon of,jliis is, that the vapors 
of concentrated marine acid are fo much more difficultly condenfiblc than thofe 
of nitrous acid equally concentrated, that if well concentrated vitriolic acid, and 
■decrepitated common fait, be employed, almoft all the marine jw:id would be 
dillipatcd in vaptjrs which would be loft, and fcarcely a fenfibk quantity of li- 
quor. wouldJbe obtained. See Acao (Marine) fer the ^refeTtm of ^irit offalu 
Sal e (Common). 

The rcJWuwms of the diftiilations of fpirit of falrcQnta^;Gl»3bet’&ialt. In* 
that of the diftillation by means of clay, tlup faltiscoq^q^fjed.wit^ fi^ut^ 
s’.J difficultly obtainable. But die refiduum of dfe -diftiUatlbn by vitriolic 
4icj,d is pure Giaubei^s fait. This fiilt appears a- wh}ee^^inili mafs at the bot- 
tom of the retort- It ought to be calcined in a crucibl^ tfiat any reflnaintng;^ 
acid may be expelled, It is chen.to. be treated by- fol«|tioiv, mtralioni an4,cfy4!4>. 
lUation. 

By tlas dij^Ilatipn, ‘Glauber firft difeoyensd tl« fak; tii|ldeh: lie , 

arouicdjandfC^fed.^ This.^ine fe $ ib thof i* ; 

jcallcd^ miroMlet falmrabile Glauheri^ or fdt. ^$e $At>T of GttAuajuu, 

ix:uv. SPIRIT I- C i B* 1 15 BrA^fT- 
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£>ulcified is msti^(.b7 nuxlng: this, acid with, twice its weight of 

redified fpirit of wine, and i^e^g this mixture during a month. 

As. this acid has much lefi difpontion than the vitriolic and nitrous acids to 
comhine with indamtnable i||atteMra» it canned be fo well dulcified as they can 
by fpirit of wine. . f’ 

Authors differ much concerning the methods of dulcification. The pr<^ 
portions are from two to fix parts of fpirit of wine to one part of fpirit 

of fait.* Some authors do not fay whether the fpirit of fait ought to be concen- 
trated and fmoking, or not*, others require that & fmoking fpirit (hoult-t be 
employed Laf%, forne direct the diftillation of the mixture, and others arc 
contented with a fimple. digeftion. But in whatever manner the operation i# 
performed* the acid remains erode, and not much dulcified : hence dulcified 
fpirit of i^t is not uled.Jn medicine. for its virtues do not elTcntially differ 
from thofe of dulcified fpirit of nitre, which is infinitely milder. 

Marine acid, although very concentrated and very fmoking, does not pro-" 
duce, when mixed, with fpirit of wine, but a very inconfiderable heat and effer- 
vefeeqee, and much inferior to thofe occafioned by vitriolic acid, and ftill more 
by nitrous acid } which difference proceeds from, the little aftion marine acid 
has upon the principles of fpirit or wine. 

Thefe two I'pb^nces are but little dtered by being mixed together : for 
Mr. Pott having combined a dulcified fpirit of fait with an alkali, obtained a 
regenerated: fea'jdU-, which decrepitated upon hot coals, and precipitated lead 
and filver from their folutions in nitrous acid into corneous metals. Kevcrthc- 
lefii, we are certain that a part of the marine acid c^tradts an imioni, and even 
an intimate union, with fpirit of wine: for Mr. Pott relates, that having 
diftillcd to drynefs the thick matter remaining after the moft fluid and volatile 
part of the mixture had been feparated, he found a black, refiduous coal, which 
iCannot.be obtained by diffiiling any of thefe two matters feparately. See- 
liTHER (Marine). 

DChV. S P I -R I T s/ S U L P H U R. Spirit of fulphur is 
nothing elfc than vitri,oJic acid obtained from fulphur by burning. 

As lulphur cannot furnifh its acid but by burning, and as it cannot burn but 
in open veffels and free air, w* can therefore obtain but a finall quantity of 
acid by this method. 

Before dte acid of fulphur was known to be the fame as ordinary vitriolic 
acid, a fpirit of fulphur waspr 5 Ra»ipd with great expence and trouble^ upon the 
fupppfitioa that it had petailiar properties. Por this ourpafe, fulbhur was 
burnt hi an open crucible, .placed u^Km a Rand in an earthen difb fHIed with hot 
water.^ A4$i^capnt«l or glafe-beM was fufpended above this diflj. The acid of 
ahe .bormng rajphur . meeting the. vapor of the hot water, united with this water* 
and fell; down Mp4 belt, . or by the ^ak of the capital. By 

i;bis.xtieth<^a yery we^k, acid was procured, which was afterwards concentrated r 
ibja^ .nt.ftnefeiat.chia to foew, that the acid coo* 

taiia^ in ful^sbur ts «ot:.decdnpo^ during combufidoo, and that it is only one 
and 

The «riieJtnedu)d <cf o bt ai mi y antich add of iul|a>ur as to bona ^ Sn dlofe 

■ ■vefleJs 
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vefu ls by means of a. fmall quantity of nitre, as ic fcems to be pra^tifed in feme 

jlic-s. 5V<* C'i,vs:^ijs. (x) 

S P I R 1 r cf V E N U S. This name Is given by clu*' 
n^lh to ihc r4cid. of vinegar highly concentrated, obtained by diftiHiog 
wrdeg' iic, or cryllals of ver icgriltr, or of Venus, whitpli arc nothing elA thatx 
combination > of copper with acetous I' /id. f , 

'I lie operation by which fpirit of is obtained is very eafy. Nothing 

moic is required than to put vcidegntc, r cryftais of verdegtile, into a retort, 
one third p:irt of ’/hich ough: to remain empty, as is ufual: to this retort a 
receiver is to be ri’iyilled, and the danllation begun with a very gentle fire; 
the (irll portian?* oi iiqnor which pafs are ro be fet apart, as they are nothing 
but phlegm: ih« ddblliiuon is to be promoted, by gradually augmenting 
the fire, rhl tac rer»>rr begins to be red-hot, and nothing efcapes from it. 

7 'he acid of vinegar pailes in this cli dilation partly in white clouds, and 
paiily in uiops. 1 his aod is very ftrong; becaufe in general acids which arc 
coii'ibined wiiu any body whatever, are by that means deprived cf all their 
faperabundunt water. Befides, as the add cf vinegar is fixed and retained in a 
certain -Icgree by copper, it may be cafily dephlegmated in the beginning of 
the d.ftillation. 

1 he fpirit of Venus has « very vivid pungent ftnell, almoft as fuflbeating as 
volatile lulphureous acid. The Count de Cauragiuis difcovercd, that if this 
acid lie heated in a wide-mouthed pan, and fire appUi^d ro it, i: will burn en- 
tirely like fpirit of wine, and leave no refiduum. This experiment* added to 
the obfervation^ made by Beecher and Srahl upon the produftion of vinegar, 
Ihcw, that fpirit of wine enters as a conft ituent part into the compofition of this 

very nearly fiopt, that the v:apor may be 
confineil. fulphur continues "Vo burn 

till the air contained within the veflTd and 
the nitre be no longer capable of maimtHin- 
ing the combuOiori, I'he vapor remains a 
conlidcrabic time before it be entirely con- 
denfed, notwlLhhanding that this conden- 
fation is fifciliutrcl by the water in the 
vefTei, and efpecially by the fleam of water 
with which the vefiej was previoufly filled. 
When all tUe vapor of the luiphurcous acid 
is at lalt condenfed, the fidphur ,i$ to be 
again kindled, and more added if it be nc- 
cefl'ary, 4nd the prpcd'a repeated b^fbi;e. 
When a fulBcient bf; aci 4 , U coC 

lefted, it is to. be take^ >01 p( the vcflel ; 
and after it hjas loft its /^^fmreidiki or v(>\u\le 
quality b]r ^pofure to, atr^ it is concen- 
trated and re&tficd by diftlllatlon. S^e-^qip 
(Vitriolic A c|i> (Volat?*^® SiripHu- 

RSOUS), md VlTRi- 

otic Acxn* : ; u - ’ 


(x) The gfoateftpart of the vitriolic acid 
now employed is obtained by burning fulphur. 
The vapors of burning fulphur arc the vola- 
tik*, vitriolic, or fulphurcous acid, Thefe arc 
VC! y dilTicuUly condenfible. For which reafon, 
\ti y huge vcfleU and much time are rcquiied 
if) this operation. Some artifts ufe leaden, 
Mtd r thers ufe glafs veflcls. ^Fhc bottom of 
c.cii of thefe veflels is covered with a little 
to affift the condenfation of the vapor. 
Above the vvater is placed a fmall veflfel 
tapabie of containing a few poun<’s of ful- 
ph\fr, to ivhich a fmall portion nitre is 
added by Tome artlfls, becaufe by this addi- 
tion, a larger, quantity of fulphur may be 
bi:; : without ^ccefs of frefh air^ The 
V is are to be fibed with the vapor ,of hot 
water, and their Tides wetted with the con- 
dcitiied fleam : then thp' rfulphur is to be 
kindled by touching it with a red-hot iron: 
the vapor of the burning fulphur rifes flowly 5 
and wlK'n it has rifen as high as the mouth, 
of the great vdlel, this muft be ftbpt, or 


add. 
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acid. The Count de Lauraguais aUbobferved, that O inr of Venus wc’l conr^n- 
ttated, tafily cryftailizes without addition j and this oblervaiion lias been iince 
confirmed by the Marquis de Courtaiivaux. FERAtiiNTATiON (Aciu), (lud 
VlNtOAR. 

As the laft portions of the acid of vinegar adhere pretty ftrongly to the 
copper in the vi-rdegrife, and to the cryltals of Venus ; and as wc are obliged 
to give a ftrong degree of heat to expell them, they then raiie along wicti them 
a fmaJl quantity of this metal, which gives a greenifh color to the fpirit of 
Venus : but it is eafily freed from theie cupreous parts by a Iccond dillillation 
with a very gentle heat j ahd then it becoiiies very white. 

1 he acid of vinegar, thus concentrated, has many other properties worthy 
of attention; amirnglt others, thofeof fdrming ether when diftiiled with fpirit of 
wine, 5<r(» Ether (Acetous), /rW Vjnegau (Radicai.). 

We muft oblerve, that when verdegrife is employed for the preparation of 
fpirit of Venus, we obtain very little of this ipirit, and that it is more oily tiian 
when it is obtained from cryftals of verdegrife, which furnilh nearly one half 
of their weight of the fpirit. 

After this diftillarion, we find in the retort the copper which had been the 
bails of the cryftals of verdegrife. This copper "is divided into very fmall parts, 
which, however, are agglutinated into lumps that are very friable. Its color 
is blackiih. Which proceeds from a covering of coal that it has received from the 
oily matter of the vinegar, which is decompofsd towards the end ofthediftil- 
lation. Mr. Beaume obferves, that this coal is eafily kindled by the appli- 
cation of fire, and burns, like tinddr, upon the furface of the copper. 

1 his copper, not having loft any of its pblogifton, may be eafily fufed into 
on ingot of red copper. ,Wc ought only to add a little black flux, to prevent 
or repair the calcination which may be made during its fufion. 

DlLVII. S P I R I T ef WIN E. SW Spirit (Ardent). 

DCLVllI. SPIRIT P/ VINEGAR. Sa Vinegar (Dis- 

TltLED). . , , . 

DCLIX. S P I R I T e/ V 1 T R I O L. This name is given to 
the firft portions of phlegmatic vitriolic acid which pafs in the diftillation ot 
vitriol, or in the concentration of vitriolic acid. I'hc name is given in general 
to every dilute vitriolic acid. 

IXT.X- S P I R I T rv O I. A T I I, E> pf SAL A M- 
M O N T A C.‘ The volatile Ipirit of fal ammoniac is the volatile alkali 
that is the bafis of fill ammoniac, and that has been diftngaged by means of 
Ibme iqierrtiediate fubftance, which alfo has taken from it fome of its oily prin- 
ciple, by means of which it was capable of a folid or concrete ftate ; hence 
this fpirit, is alivays liquids . . , 

The iotCFm?di4t^c fubftfWCe* ’which have the property of producing this alter-- 
‘ation qpofT yqlatiic alkali aitfftony and metallic calxes. if til& parts of quick- 
i.me flaked m the air,i or <Sfi minium, be mixed together with one’ part of fial 
art^noniac, and if this mixture be diftiiled, a fluor volatile? alkali will be ob- 
tained in form of X very quick and penetrating fpirit. 

Ml", ^chiloflhr, m his Dififcrtation on. the Fufible Salt of Urinq, fays, that 
the volatile alkali which ftrves as a bafis to the phofphoric acid in this fait is 
always fluor, wljcthcr it be difcngagcd by ■fire alone, or by any intermediate 

fubllanct :• 
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fubftancfc, and tliat concrete volatile alkali combined with this acid' oan never 
afterwards be obtained but in a fluor ftare; which fhews, that the phofithoric 
acici has the property of taking from volatile alkali . the matter by rtkians of 
which it is cryftallizable. Sie Jar the properties of volatile fpirit of 
AhKAut (Voi-atiue), «»d Ammokiac 

DCLXI. STEEL. Steel, confidcred ^hemicrfjy, is nothing eUe than 
iron reduced by art to a particular ftate, which bccSafidns Ibmc changes in iia 
properties } but .thefe properties are eflentially the fame as thofe of iron that 
is, iron and ftccl arc not two different metals, bbt the fame metal in two dif- 
ferent ftates : therefore all the fundamental properties of rftecl Safe mentioned 
-under the article Irov. We fhall here only deferibe the method of making 
■ftccl, explain the theory of that operation, and mention its dificffentses from 
thofe of iron. 

Stahl, Cramer, and all good chemifts, joftly confider fteel as an improved 
imn, which is poflefied of a larger quantity of inflammable principle, fo neccfialy 
to all metals, and which really contains fewer heterogeneous, and more mc- 
t.illic, parts than an equal bulk of iron. We fhall be cemvi need Of this truth 
by a d»*fcription and explanation of the methods of converting iron into fteel, 
and by examining the charafteriftic properties of fteel. 

Steel may be made by fufioh or by cementation. The-firft method is ufed 
to convert iron into fteel immediately from the ore. All ores Of iron are not 
uf-d indifferently for this purpofe, becaufe fome of thefe, which are therefore 
called ores of fteel^ are much fitter than others to furnifh good fteel j and the 
fteel extrafted from them is called natural fteel. 

I'he other method of making fteel conlifts in chufing the beft forged iron, 
or that which is moft malleable, whether it be hot or cold •, and in itnpreg* 
nating this iron with a larger portion of inflammable principle, by cementation 
alone, without fufioii. 

To underftand well thefe methods of making fteef, we muft attend to two 
cffential properties of iron. The firft is, that of all metals it is the tnofl: diffi- 
cultly fufiblcj and that therefore although in the Auditing of its ores itsfufion 
be muchaffifted by the fulphureoUs parts of the ore itfclf, yet, as thefe parts 
are always expelled as much as is poffibie, irosi nercrehiers into fo thin and 
perfefb a fufion as the .other metals. . 

The lecond ptoperty of iron to which we ought to ^attend is, that the earth 
of this metal is capable of combining with the inflammable prindj^le, and of 
being metailifed without fufion. 

Thelethbgs being premifed, it happens, in <»nfequcncc of the forteier pto- 
pertv, that, in the firft fufion of ones of iron, we obtain only a hf^d ahd 
brittle iron, both from the fulphureous parts from wMch th^ ifbniisTiOt tn- 
ti.cly diiengagedi, and from the prefence Of a grmerdt Itfs ^Wfity earthy 
matters, which ai#eitherunmetali!C j or Which, if they bt! have 

been mcullifed, from want of immediate contaft whh thtf af the ft^l; 

We may eafily perceive thaphefe xarthy parts, vmme^lHc dr ndt 
cannot be entirely Icparated front' tlw perfed iron,, 'becauife ibfldn b'hot 
fuffieiently th'n tor that purpofc r but in proportion as the irott'^ ^^iveci of 
fulphur, -its fufion becomes more and morii difficult, wef o^iged tw 
have rccourle to another expedient -than fafibn -to dtfcngage it frofn Its Ididhy 

pvts,^ 
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parts, which in the firft-fmeiting remain intercepted betwixt the metallic parts- 
This expedient is the forge. The impure iron intended to be rendcud 
malleable is to be heated red-hot, arid ftruclc by a verv heavy hammer. 

This percuCion, that iron foftened by heat fuflains, prefiLs ftrongly, and fol- 
ders or welds together the metallic parrs, which only arc capable of uniting to- 
gether; and obliges the unmetallic parts, wiiich are incapable of uniting with 
the metal, to feparatc. By this operation thefe unmetal lic parts are prellcd 
between the parts of the iron, and driven by degrees to the furface of tlic 
metal, from which they are detached in form of dull and fcalcs. This treat- 
ment, which is a kind of kneading of the iron, is to be repeated till it has ac- 
quired the proper degree of purity and dudtilicy. 

The operations by which fteel is to be extraAed from its ores are clTentially 
the fame as thefe employed for iron but they differ from them in being much 
more exaft ; that an iron ftill purer, nwre filled with phlogiiton, and better 
difengaged from its earthy parts, may be obtained. 

To liiccced in aihis intention, much fmaller quantities mull be fuled at cncc 
than when iron is to be extradSled from its ore. Pieces of the firll fuUun are to 
be put into crucibles filled and covered with charcoal, and expofed to a violent 
heat excited by ftrong bellows. Thefe pieces are to be wcil fufed, and kept in 
fufion a longer or Ihorter time, according to the nature of the ore ; after 
which, they are to be forged, as iron is, but always in much fmaller pieces, 
and till they are become pcrfedlly dudile both when hot and when cold. 
Nothing then remains but to temper the fteel, of which we fhall prefeniJy 
fpeak. 

In thefe operations, which are to be feveral times repeated, the iron that is 
changed into fteel muft evidently be much better purified, and furnifbed wirh a 
much greater quantity of infiammable principle, than in the fmeltings and fufions 
of large quantities of iron. As the mafies of metal are final! in thefe operations 
for the procuring of fteel, and as they are furrounded with a much larger pro- 
portion of charcoal,’ the fufion is not only more compleat, by which the fepa- 
ration of the earthy um.r'etallic parts is much promoted, but alfo a greater num- 
ber of ferruginous parts arc well metalUfed ; and as all theiir parts of iron arc 
in more intimate contadl with the charcoal, which is capable of fupplying them 
with inflammable principle, they receive the whole quantity of this principle, 
with which they can unite. 

The fame obfervation may be applied to the operation of tlie forge praiftifed 
upon fmaller mafies ; for the heterogeneous parts are much more eafily and 
copiopfiy prefTed out of finall mafies titan great. 

This exa^l purification of iron, by which it is converted into fled, muft 
evidently be attended widi bonfiderablc lofs, or diminution, from the ftpara- 
tion of all its heterogeneous parts. This diminution amounts to nearly one half 
of the weight of the iron. This great lofs does not proceed altogether from 
the ftparation ^of heterogeneous carts ; for in all the operations ufed inr this 
reparation, fome part of the metal is always iSeftroyed and burnt, dthough all 
pofilble precautions are taken to diminifh this inconvenience, by fecuring the 
mt-lced or red-hot metal freun tl^e contaA of external air as much as is 
poffible. '*^‘’** 
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/h'tlfiiial Jlefl is made without fufion from iron ready forced. Tiie chirf 
point to be attended to in the mrdcing of the bell artificial fteel, is to chule 
the iron which is moft ptrfefl anti moft malleable, either when it is liot or cold; 
which quality alw'ays Ihcws tliat the iron is well purified. It is linV to be 
ff'i ged into plates or bars, rather fmall than large, accot ding to the works for 
v.hicli it is intentied ; and it is then to be certtented v/ith matters capable of 
giving to it much inflammable principle. 'I'hc matters which compofc this cement 
vary according to tiic ufes of different manufaf'urcs. They arc all gootf, pro- 
vided tlity cemrain no fuljjhu;*, or vitriolic acid, which might form fulphur 
during the ojh ration ; becauie lldphur, having tiiuch affinity with iron, would 
certainly unite witli this metal, would entirely or partly fufe it, and would, by 
reducing it to a mineral or pyritoiis ffatc, give to it epualities very different from 
thofe winch good fteel ought to have. 

The matters which enter into the coinpofition of the cement for fteel, are 
the coals of animal or vegetable ftibftanccs mixcci with alhes, calcined bones, 
and other matters of this kind. Mr. Cramer propoles the two following receipts 
of cemcir;s for fteel, which appear to be very good. 

Taltc one part of powder of charcoal, half u part of wood-alhes, and mix 
them very well together : or, 

I'ake two parts of cliarcoal, moderately pulveriled ; one part of bones, horns, 
hair or fkins of animals, burnt in dole veffels to blacknefs, and powdered ; 
ha fa part of wood allies, and mix them well together. 

When fteel is to be made, the bars of iron are to be placed vertically in a 
cylindrical crucible, which ought to be three inches higher than the bars, and 
into v/hich a ftratum of the cement t'f about the tHicknefs of a finger has been 
previoufly put and preflTed down The bars ought to be about an inch diftant 
from each other, and from the Tides of the crucible. The interrtices and cru- 
cible are then to be filled with cement, fo that the bars fiiail be covered with 
about the thicknefs of two inches at kail. 1 he crucible, previoufly covered 
with a lid which fits it exaclly, and which muff be carefully luted with clay 
mixed w ith fand, is to be placed in a furnace where an equal fire is to be ke[it ; 
lo that the crucible ftiall be red-hot during eight or ten hours' : the iron will then 
be found to be converted into fteel, which w'ill be fo much better as the iron 
employed was of a better quality ; it then only requires to be tempered. We 
may obferve, that in this operation the iron fuffers no diminution of weight, 
afiS'no fcoria .appears upon its furface, as Mr. Grumer remarks. By the Ible 
addlcio'i, therefore, of a new quantity of phlogifton, the iron acquires the 
qiukry of fteel. 'I bus, if this iron contained lonie parts of martial earth which, 
W ',.'- not metalltfcd, by the cementation they arc metalliled, aftd the iron or 
‘iivl are thereby improved: but if the iron contained fome earthy immetallic 
( arts, they are not feparated by this operation, becaufe the metal, has not been 
fufed ; and as the bell fb/ged iron which is tifually fold is :fiever fo well purified 
from tiiele extraneous matters, as that which is converted into fteel in the great 
works for procuring ffeel from thd*ibre of iron; hence, in general, artificial fteel 
iniuic by, cementation is not fo perfcdl as that made by fufion. , , 

We may obferve that, in the cementation above deferibed, the iron com- 
bines wuh a part of the phlogifton of the cement, without fufion; which effect 
proceeds from a peculiar property of the earth of iron by which it is capable of 
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combining with the inflammable princijile, and ofbcing mctallireil wj'Ju/ir fu' 
fion, which is, neverthclefs, ncce.fiary for the rcduClion 'of i.U ocher nv -.ulKo 
earths. 

The ftccl which has received only the above-mentioned jMcjurations diill i i 
from iron in its color,, which is rtiore dark and brown; in' it-, gr.iin, whicii is 
finer and clofcr *, in .poflcfling a greater dudility, flexibility, and foiiuu i :; 
but the great difference of fled from iron, which rcnder.s it moio vuUi.'.bie 
for mliny purpofes and arcs, is the extreme hardnels it acquires by be mg 
tempered. 

This operation is very fimple. It confn'ls in making (lecl rcd-iiot, and t!.cn 
in plunging it fuddenly in cold Vv'ater. In an inilant all the quabcies of this 
llccl arc changed by this tempering ; fo that from being very ductile and io-i., 
it becomes fo hard and lb fdif, that it is no longer capable of bcln.g cr- Ivy 
the file, but is iifelf capable of cutting or piercing very hard bodi.s; tint i: 
does not yeld to the- hammer, but may be fooner broken in pieces like a ilio:, 
than be extended. It is Ibnoruus, brittle, very clalUc, and cajiaWe of ac- 
quiring the molt lively and moll beautiful polilli, as we fee in finely wruup/iu 
toys of fiecl. , 

J he ufc of this metal is very extenfivc for numberlefs convenient and r.ccef- 
fary utenfils of all forts, of which without it we Ihould abiblutely be deprived ; 
but what renders its ufe Hill more general is, that we can div'crlify at jilcafure 
its hardnels and du<5lility, by varying the temper. I'he hotter the ilcel i.s 
when tempered, and tlie colder the water into which it i.s plunged, the gieater 
hardnefs it acquires; but, at the fame time, it becomes fo much more bnt'le. 
This very hard temper is neceffary for certain tools defigned to cut very h.ud 
bodies. On the contrary, the lefs hot the fteel is when tempered, and tlie 
hotter the water is in which it is tempered, the lefs hard it becomes, and al'i; 
the greater dudility it retains ; and hence many tools may be made of it fit for 
cutting bodies moderately hard, which tools are lefs liable to have their points 
broken, or their edges notched, than if they were made of a harder (teel. 

No other general rule can be given for the tempering of ftccl than that we 
have mentioned. Tlie proper degree of heat is alv/ays relative to the ule to 
which the tools to be made of this fteel are to be applied. 

Another very convenient 'property of fteel is, that after it has been tempered, 
it may be again untempered and loftcned to any degree that we think proper. 
For which purpofe we have only to heat it more or lefs, and to let it coo! 
llowly. By this method we may fofeen the hardeft-tempered fteel. 

As the temper is a very cfl'ential point with regard to fteel, and that the 
beft is in general that which gives the greateft hardnefs, and delLroys tiie Jcall 
of the : dudility of the, metaj, various fubflances are uled, into which Iceel 
tqbe tempered is, plunged. Such are fuct, oil, urine, water impregnated with 
foot, with fal ammoniac, or with other falts. Thefe particular methods are 
the bales of many fecrets in different manufadures ; their advantages cannot bo 
afeertained without a very accurate and continued examination. Very int'reft- 
ing refcarches remain to be made on this fubjed. 

Steel is ufually fold tempered, becaule, in many manufadures of it, tlie 
cuftom is to temper it as loon as it .i<i made, probably that the purchafers of i: 
may be better able to judge of its Quality. When this fteel is to be ufed, it 
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muft be untempered, that it may be extended, filed, imd receive the form 
intended to be giveh to it ; after which each workman tempers it again in his 
manner. But we alfo And amongd merchants Englifh fteel in fmall bars, which 
is not tempered, and which is very good. 

Well polifhed plates of ftecl, put on a gentle fire of charcoal, acquire different 
colors on their furface, and pafs fuccefiive^y through feveral ihades, as they 
become hotter, in the following order, white, yellow, orange, purple, 
violet, and lallly, blue, which difappears and leaves a water-color, if the fteel 
has been heated too much or too long. Thefe different (hades mark the degree 
of heat or of annealing applied to different tools or utenfils. The moft generally 
ufed lhade is the blue, fuch as that given to Reel fprings. 

One of the moft important properties of fteel is the magnetic quality which 
it is capable of acquiring much better than iron. Good mariners compafles 
cannot be made without needles of fteel. 

From what we have faid, we may judge that fteel is much better purified 
iron than any other iron, impregnated with a larger quantity of infiammable 
principle, and hardened by the temper. Some celebrated natural philofophers, 
but who were not chemifts, have advanced, that fteel was only iron which ftill re- 
tained fomethingof its, mineral nature, and that its ftate was intermediate betwixt 
fhat of caft iron and foft forged iron. But this opinion is manifeftljr erroneous. 
They have been deceived by the hardnefs and britilenefs of caft iron, which 
are nearly as great as in fteel. But theie qualities proceed from a remaining 
part of the minerallfing fubft.mccs, which leave it a pyritous charadter, very 
different from that of true fteel, fince this can only be hardened by the temper, 
and fince in the preparation of it all fulphureous matter muft be carefully 
avoided. The miftake of thefe authors proceeded from their ignorance of the 
inflammable principle, the properties of which have been fo well explained by 
the illuftrious Stahl, and from their' being led into an error by the old chemifts, 
who perpetually confounded phlogifton, or the pureft and fimpleft inflammable 
principle of all bodies, with fulphur, with fulphureous masters, and with moft 
other inflammable compounds. 

Steel may be un*made, or reduced to the ftate of iron, by a management 
fin iilar to that by which it is made, that is, by cementation. But the cement 
iiicd for this purpofe muft be compoled of fubftainces entirely free from in- 
iiarrimable marrer, and rather capable of abforbing it, as calcareous earth and 
ciuii'klimc are. By a cementation then with thefe matters continued during 
cip:ht nr ren h:.)ursi5 fteel is reduced to the ftate of iron, 

Siuhl confidcrs it as an undecided queftion, whether ftecl be more fufible 
t? iron, and lays that the workmen cannot decide it from the violence of 
:t? nect ftary to melt cither of them. He believed with realbn, that this 
jaeftioa might be decided by melting thefe metals in the focus of a burning 
ipeculnm, Mr. Macquer lays, that by this method he found fteel much more 
Ijlible than iron (yj, •'I'his greater fuGbility of fteel can be only attributed to 

(v> Soft forged iron can fcarcely without called caft-fuA^ by whtch it is rendered 
addition be iuGught into pcrfedl fuljpn by the mote uhifanti and fimilar in all its pans» 
beat of our futtiaccs, till the phlogifton of and thereby fitter for being wrought into the 
the fuel hd*; converted ii into flcel. But finer kinds of utenfils for which fteel is 
keel is daj’> nuked ami caft into ingotii, employed. This caft-ftcel^ when again re- 
duced 
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* 

the greater quantity of ^hlo^flon united with it, as phlogifton is in general the 
caufe of the fufibility of metals, (z) 


duced to the ftate of forged iron by cemen- 
tation with absorbent earths, is the moft 
uniform, equal, perfe^S: iron which can be 
obtained, 

(») •By converfion of iron into fteel, this 
metal acquires a clofer, more compaA and 
finer-grained texture, greater hardnefs, elaf- 
ticity, tenacity, fonoroufnefs, and dilpo- 
fition to receive the magnetic property i and, 
as "is faid, a gre<Ucr gravity, both abfoiutc 
and relative, it is alfo rendered lefs liabk 
to ruft by expofure to atr j and iefs liable to 
emit fparkles when heated. The colors or 
irilcs which fictl acquires by expofure to 
heat, and which are marks by which work- 
men know when any required heat is given, 
arc not peculiar to fteei and iron, but may 
alfo be produced by the fame means on all 
other calcinable metals. Thefe colors pro- 
ceed from a calcination gradually advancing 
on that part of the metals which is ex- 
pofedto air. And us the particles of metals 
in their different degrees of calcination are 
probably of dift'srrent fizcs, fo they muft 
acquire (according to Sir Ifaac Newton*s 
theory, which (hews that the colors of 
bodies depend on the ftze of their integrant 
parts) different reficdlive powers, and ex- 
hibit changes of colors. 

Steel may be made by fufion, or by cc- 
mcniaiion with infiahirnable matters. An- 
ciently ftccl is faid to have been made by 
immeiiing forged iron Staring fome time in 
meited crude iron. P'orged iron may alfo 
he changed into fled, as AV'allcrius affirms, 
by imrr.rihon in melted fcoria ; or fay fufion 
with black flux, glafs-gall, or borax; or 
by ftrt'wing fea-falr upon heated iron, and 
cxtinguifliing it in dung. 

Various opinions are formed concerning 
the caufe of the difference bctwccij iron and 
fHel. The moff general opinion attributes 
this difference to the prelcncc of a larger 
quantity of pb1<'gifton in the latter than in 
the former. Some authorsj attending chiefly 
to the method of converfion by Fufion, cou- 
fider that operation only as a purification 
of the iron from earthy and heterogeneous 
particles, and fleel merely as a more pure 
and perfcvl iron. Others, bbferving fome 


fimilitude in the texture of fteel to certain 
kinds of caft iron, and the hardnefs of borli 
thefe, without attending lo their cltc.itial 
differences, have imagined ih it the ftate of 
fteel w^as intcrmc(li;ite betwixt that of raft 
and that of forgrd iron. Laftly, fome me- 
tallurgifts maintain that tiic converfion of 
iron into fteel is effected not by abiorption 
of phlogifton, but by expulfion of fulpbu- 
reous or acid particles. To fupport iJiis 
opinion, they obferve, i. That fteei is iefs 
difpofed than iron to ruft ; the caufe of ruft 
being, as they think, an acid contained in iron ^ 
2. That fteel emits fewer fparkles under the 
hammer than iron, which fparkles arc found 
to be moft frequent in iron abounding w'ith 
fulphur^ as in rcd-Ciort iron ; 3. That iron 
may be converted into fteel by cement ition 
with alkaline falls, capable of attradiiig the 
acid and fiiJphur ; 4. That in the prepa- 
rat ion of fteel by fufion, the metal is rather ex- 
pofed to a diffipation of its inflammable parts 
and burntj than further phlogifticatcd ; and 
that this operation is accordingly called by 
workmen the burmng of jieeL 

In the preparation of fteel by fufion, pro- 
bably much of the earthy matters contained 
in the iron may he feparated, and any con- 
tained acid or fulphur may be burnt or diffi- 
pared. But the converfion of ft eel into irjii by 
cementation with abforbent earths, in which 
operation no acid or fulph'ir can be ab- 
forbed by the metal, fhews that the differ- 
ence between iron and fteel does not confift 
in the prcfcnce of an acid or of fulphur 111 
the iron, but in the prefeuce of forne fub- 
ftanqe in the fteel, which the infljmmabic 
cementing fu bftanccs can give to it, and 
ot which abforbent earths can deprive 
it. Th's fubftance has been, with great 
probability at leaft, believed to be phio 
gifton; by the addition of which the 
acquires a new texture, together with 
the hardnefs, elafticity, and ocher peculiar 
properties cf ftccl : wc doubt not, liowevtr. 
that in the operations for making fteel, bv 
fufion or by cementation, any contamcdacid 
or fulphur may be expelled, and thus the 
metal may be meliorated, and rendered iefs 
liable to ruft and to emit fparkles. 


The 



'I h'.' ainniaes and medicinal virtues of ftecl arc the fame as thofe of iron, 

li’OX. 

DCLXII. STONES. This name is given in general, both in che- 
pi airy and in natural hiftory, to many bodies of very different natures. But 
rc nenilly hard and compad bodies of an earthy nature ate called ftones. 

A% many different kinds of Itoncs as of earths may be diftinguilhed. For 
the paves of every kind of earth being united and agglutinated together, .are 
capable of forming, and adually do form ftoney bodies. But as this union 
of ( he integrant parts of any earth does not really change the naturfe of this earth 
nr.d as it always has the lame effcntial properties, cfpccially when confidered 
chemically ; we refer to the word Earth for all that we have to fay concerning 
Hones, 'i'h ' origin, and the fenfible qualities by which naturalifts diftinguilh 
dijfercnt kinds of Hones, are treated of in Air. Bomare's Diiiionary <yf Naturuf 
ll’jicty. 

vScna*ral chemical preparations arc alfo called ftones, of which we lhall here 
treat. 

DCLXIII. STONE (C A U S T I C), or Common Caustic. 
See ('/‘MSTK’. 

Dl EXIV. S T O N E ^ B O L O G N I At. This ftone has 
been much celebrated for the property it has of becoming phofphoric by cal- 
cination. It is a heavy felenitic fpar. All fpars of that kind, and alfo feve- 
ral orlier ftones, have die fame property. See Phosphoric (St'ones), nnd 

* DcLxV. S T O N e’ (I N F E R N a L), tfr Luna^ Caustic. 
Caustic (Lunar). 

DC1.XV]. S T O N F, (P H I L O S O P H E R’s;. This n.ame 
is given by alchemiils to the preparation, by which metals may be tranfmuted, 
gold and filver made, and all the wonders produced of (what they call) the 
great ivork. See the articles Metals and Metallisation. 

DCi..XVII. SUBLIMATION. Sublimation is an operation 
by which volatile and folid fubftances .are collcdtcd and obtained. 

This operation is founded on the fame principles as di'ftillation, and its rules 
are the fame, as it is nothing but a dry diftillation. Therefore all we have 
faiil on the article Distillation is applicable here, efpecially in thofe cafes 
where fublimation is employed to fepaiatc volatile fubftances from others D^hich 
arc fixed or lels volatile. 

Sublimation is alfo ufed in other cafes ^ for inftance, to combine two volatile 
mnttcT.. i as in the operation of the fublimate:; of mercury j or to collcft fome 
volatile fubftances;, as fedative fait., fulfhur, and all the preparations called 
fio. f.rs. , ,, 

i 'lie apparatus for fublimation is veryjfimple, A matrafs of ftnall. alembic 
i ■ generally fufficient for the fublimation of fmall quantities, of matter. But the 
vcfl'els and the method qf managing the fire vary according to. the nature of the 
matters which ought to be fublimed, and according to t^ form which ought 
to be given to the fublimate. 

The beauty of fome fublimates confifts in their being corapofed of very fine, 
J^ht parts i fucli as ailmoft all thofe called flower^ •, as flowers ^ of /ulpburt and of 



ienjdmitiy fedative fait, and others <if this kind. Wiien the. matters to ho llib- 
limetl are at the lame time volatile, a high cucurbit, to which is adapted a 
capital, and even fevera! capitals placed one. upon another, arc to be emph .yed. 
'i'he fubliraation is perfonts^ in a fand bath, with only the pi ecir.- degree of 
heat requifite to rails the fUbftance Which is to be fublimed ; and the capitals 
are to be guarded as much as is pofllble from heat. The height of the cucurbit 
and of the capitals is well contrived to accomplifh this intention. 

When along 'tyith the dry matter which is to be colledcd in thefe fublimi- 
tiqns a certain quantity of fome liquor is raifed, as happens in the fuhlimation 
of ledative fait,., and in the reftificaiion of volatile concrete alkalis, whicii is a 
kind of I’ublimation, a pa/lage and a receiver for thefe liquors mufl; be pro- 
vided. Tliis is conveniently done by uftng the ordinary capital of the alembic,, 
furnifhed with a beak, and a receiver. 

Some foblimatcs are required to be in as folid and compact mafles as rhe-ir 
natures allow. Of this number are camphor, fal ammoniac, and all the fub- 
limates of mercury. The propereft vcrtels for tliefe fublimations are bottles 
or matrafl'es, which are to be funk more or lefs deeply in land, according 
to the volatility and gravity of the matters that 'are to be foblimed. In this 
manner of lublin\irig, the fubftances having quitted tlic bottom of the veli'e), 
adhere to its upper part ; .and as this part is low and near the fire, iJiey tlicre 
fuffer ad<^ree of heat I'ullicient to give them a kind of fufion. The art there- 
fore of conduifting thele fublimations confifts in applying futh a degree of 
heat, or ia lb dilpofing the land, ( that is, making it cover more or lefs of the 
matral's } that the heat in the upper part of the n^atrafs Iball be fufficient to make 
the fublimate adhere to the gi.ifs, and to give it fuch a degree of I'ulion as is 
necefTary to render it compacT-, but at the lame time, tliis heat mull not be 
i’o great a.s to force the fubliinate through the neck of liie matraf, .and diflipati 
it. 'J Jicfc conditions are not eafily attained, efpetially in gn at works. 

Many fobllance.'' may be reduced into fiower.s and fublimed, bur which re- 
quire for thi.s purpofe a very great heat with the accefs of free air, and even the 
contadl of coals, and therclbrc cannot be fublimed in ( lofe veflels. Such are 
moft foots or tiowers of metals, and even fome faiine fubfiaatc'!. When thcli; 
fublimatcs are required, the .matters from which they are to be feparated mult 
be placed among burning coals in open air, and the flowers are collcvicd in 
the chimney of the furnace in which the operation is performed. Tliis proceii; 
is called fublimation in the hhtmner of Ceher. Tiie tulty, calamine, or pompbolix, 
which are gathered in t!ic tops of furnaces in which ores are fmelted, aie 
iublimates of this kind. 

DCI.XVIIJ. SUBLIMATE fC O R R O S I V E;. 
T his preparation, called alfo mercury correftvs ftthlimaie, is a mercurial fait, in 
which mercury is united with the largeft quantity of marine acid with wdiich it 
is capable of combining intimately. 

This fait is called fuhlisnatei, becaufe it can only be well prepared, by fub- 
limation j and it is called corroftne, becaufe it is one of the moll corrofive falts 
or even the moft corrofive of all falts with meullic bafes. 

Corroflve fublimate may be made by levcral pmeeflea, whic’i, liowever; rre 
all fo contrived, that the vapors of mercury and of marine acid flrjU meet m the 
lame fubliming veOeL 

'iih* 
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The nioH: uAial (nethod confifti in muEing well nitrous mercurial fait 
wirh vitriol of iron and common fait, all well dried ; and in promoting the 
Jiibliniation, as we have faid under the arricle MERCURy. 

Another procels .conhils in diflblving m-freury ill concentrated vitriolic acid, 
as when turbith mineral is made ; in triturating the white faline rtiafs remaining 
after this folution, prevluofly dried, with ancqfoal weight of dried Ici-falt ; and in 
fubliming this mixture in a matraft with the heat of a land-barh, by entreafing 
the fire till nothing more is fublimed. 'I hi j procels is given by Mr. boul due, 
in the Memoirs of the Academy for the Year 1730. Mr. Spieiman obierves, 
in iiis Chemical InJUtuthm^ that Kunckel haJ given it formerly, in a work called 
7 hc Chemical laboratory. 

In this operation, the acid of the vitriolic n; cu rial lalt quits the mercury to 
unite with the alkali of common lair, to wht. it h.is a greater affinity, and 
with which it forms a Glauber’s fait, that rc-mau 't the bottom of the nnatrafs 
after the fublimation; while the marine acid on . e fide, and the mercury on 
the O' her, being both dii'engaged, are reduced into vapors by t!i ; efFcft of 
hear, unite ftriitly together, and form the coi rofv.* fublimatt, which attaches 
itfclf to the upper part of the matiius. 'I'his fu ».imate itonfifis partly of a 
white, fcmi-tranfparent, faline mafs, and partly ot finn-ng cryftab, compofed 
of final! and pointed plates. 

This method of making corrofive foblimate is well-contrived, and fcenis pre- 
ferable to the ordinary procefsi 1. Bec"u(e the mercury, oeing ptcvioully 
diflblved by vitriolic acid, is as ealily and perfe< 5 riy mixed witu cxmimon liilt 
in this as in the ordinary procefs. 2. Bccaulc the acid of the vitriolic mercurial 
fait difengages powerfully and plentifully the acid of common fait j and that 
it is ncceflary, as we lhall fee, that the mercury Ihoulcl meet all the quantity 
of marine acid with which it is capable of uniting, to obtain the molt corrofive 
fublima^c. 3. The procels of Kunckel and Mr. Boulduc is more fimple than 
that with vitriol \ the operator is lefs expofed to the acid vapors, . the mixture 
from which the fublimare is feparatetl is lefs voluminous, and therefore this 
method is juftly preferre !. 

We think we ougiit to obferve, upon the fubjcfl: of this procefs, thatalmoft 
all chemifts, who h-ve mentioned it finer Mr. Boulduc, lay, that if is made 
from a mixture of turbith mineral with common lalt. This is an inaccuracy 
CHpablc of leading rcade.-s into a midake ; for the vitriolic mercurial fair, cm- 
})loycd by Mr. Boulduc, is vciy different from turbith mineral i it contains a large 
(piantitv <if concentrated, vitriolic acid, which is very neceflary in the operation ; 
whereas turbith mineral contains very little or no vitriolic acid, when it has 
been well walked, according to Mr. Beaume’.s experiments i and confequently 
if f irbith mineral be employed with common fair, in the proportions diredleJ 
f V Mr. Boulduc, we lliould obtain no iublimate, or but a very fmall quantity 
ut a fublimate, which would not be corrofive. 

The faline fublimate s of mercury may be obtained by feveral other procefles . 
for inftance, the vitriol of the ordinary mixture may \x omitted ; we might 
alfo employ crude mercury infiead of the mercurial nitre, and triturate it a 
long time with vitriol and fait, as Lemcry fays, or fublime the white precipitate 
alone. But we (hall fay no more of thefe methods, becauie they are all inferior 
to tltofe we have mentioned, when a very corrofive fublimate is required } aitho* 
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fome of them, as the fublimation of white precipitate, be .very convenient, anJ 
may furnifh a fublimate which probably is very good, when it is intei.ded to 
be afterwards converted into or itJtrcurial puveuea. Dot we mud; 
mention another method of making this laline fublimate of nurcury. propofed 
alfo by Lcmery, becaufe it is founded on a miftake which oooist lo be mad.e 
known. 

This method conGfts in triturating crude mercury with twice its weight of 
common fait 5 and in fubliming this mixture, from whieii, aceordinc; 10 l.i-mt.'y, 
may be obtained a white fublimate, U-fs corrofive indeed, as he acitaowlcd^-,'- , 
than the ordinary fublimate, but which, nevcrthclets, is corroiive. 

What Lcmery fays upon this fubjeft is ccitainly true ; but a inoJein amiv r 
infers from thence, that mercury detomjjofcs common fait, that marine alkali has 
not a ftronger affinity than mercury with marine acid, and that ibis cx)'diment 
contradidis eftabliffied affinities. But none of all thefe conlcquences is juHly 
deducible. We explain this kind of paradox in the following nianiuM". 

For this purpofe we mull previoully know, i. That common fair, even 
when cryftaluzcd very regularly, is not a pure, homogeneous fait i but ihui it is 
intimately mixed with another fait, compofed of' marine acid, neutralized by a 
calcareous earth. . 2. That the acid of this marine llilr, with calcareous bali;, 
cfcapes merely by the action of fire, and without any other intermediate fub- 
ftance than a little nioifture. 3. That when mercury is fubJimed with ordinary 
common fait, that is, common fait which has not been purified from tlie mix- 
ture of this fait with calcareous balls, it combines with the acid of this latter 
fait, and not with that of the true common fait, and forms a mercurial fubli- 
mate. The proof of this is, that if, as Mr, Beaume ha,s done, common fait be 
dilTolved in water, and if into this folutinn lt)me of the lixivium qf foda be 
poured, till no more earth be prccijjitated, in which operation tli<^ fait with 
earthy b^fis is evidently decompofed, and is changed into a fait with bafts of 
fixed alkali •, and if the pure fait remaining in the liquor be afterwards cryflral- 
lized, and mixed with mercury, and the fublimation be attempted, not a par- 
ticle of faline fublimatf* of mercury will be obtained. This experiment has 
been verified mpll fcrupuloully by Mr. Beaume. Mercury litigly cannot de- 
compofc common fait, there/orc none of the confequenccs infcired from the 
inaccurate experiment of Lemery are juflly deducible. We might draw 
other confequences not very favourable to the chcmill alluded to, but we ab- 
llain from them on account of his perlbnal merit, and that we may not in)itate 
the harlh and fatyiical criticifms which dilhonour his writings. 

The fublimatcs compofed of mercury and marine acid, in which the metallic 
fubftance has had an opportunity of combining with all the acid with which it 
was c.'ipable of uniting, are evidently combiiiarions of a precile .ind determinate 
proportion of thefe two fubftances. Accordingly corrofive fublimate, when 
well made, that is, as corrofive. as it c.nn be, being fubfiined a fecond time with 
new marine acid, does not unite with a larger quantity of acid, nor become more 
corrofive. But we do not yet feem to have determined precifely the propoition 
of marine acid, relatively to that of mercury, in the moft corrofive fublimate. 
According to Letnery, fixteen otinces of mercury produce nineteen ounces of 
corrofive fublimate i and, according to Takenius, in the great works in Holland, 
-where this preparation is made, 280 pounds of crude mercury furnifh 360 
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pound'j of fublimatci which would lecm to prove, .that the quantity of marine 
acid is greater in the fublimatc mentioned by Takenius than in that by Lemeryi. 
B’jt as more of the mercury may be dilfipated when the quantity operated upon 
is blit fmall, than when it is large, we can efeertain nothing from comparing 
tf'getluT the refults of tlicfc two authors.’ However, we fee that the quantity 
•oi' mercury is much larger than that of the acid, lince even in the fublimate of 
Takenius, the quantity of mercury was mor& than three times the quantity of 
arid ; which delcrvcs to be remarked, as we lliall fee when we mention tlie 
jrriiicipal properties of corrofue fublimate. 

'Fite fpecilic gravity of this mercurial fait has nor been hitherto determined, 
hut it is eviilenily very confidcrable. It is very^ ciyftallizable, either by the ufual 
method for cryftullizing fails, or by fubliinadon, and the form of its cryftals is 
the fame in both cafes. It is not deliquefeent, is dilHcultly wetted by water, and, 
in this refpret, is fimilar to arfenic. It is one of thfe falts which are very little 1b- 
luhlc in water. According to the expuiments of Mr. Spieiman, an ounce of 
dildlled water can didblve only thirty grains of it, with the afliftance of a heat 
of fifty degrees of Fahrenheit’s thermometer, which correfponds nearly to the 
tenth degree above the freezing point of Mr. Reaumur’s thermometer j that is, that 
with tliis heat water can dilTolve only a nineteenth part of its weight of corrofive 
fublimate. 

All thele properties of corrofive fublimate are naturally deducible from the 
"large quantity of mercury which enters its compofition ; it perfeAly refembles 
in this relpedl all the neutral fairs, which contain a matter that is not faline, 
intimately joined to the faline principle. But this circumflance is very remark- 
able, that corrofive fublimate has at the fame time very contrary properties, by 
which it alfo refembles thofe neutral falts in which the acid is but little con- 
nefted and imperfcilly faturated with their bafis. Thefe properties arc, i. Its 
corrofive quality, which renders it one of the moft violent and adive poifons ; 
and, 2 . Its cajmeity of receiving a much larger proportion of mercury, which 
unites intimately with its acid, faturates it entirely, and even fo completely, that 
this fall, from being very corrofive, is rendered, by this nr*w addition of mercury, 
a fweet fublimate, almoft infipid, almofi unibluble in water, and which has no- 
thing in common with a neutral fait but external appearance. 

Thefc latter properties of corrofive fublimate do not allow us to doubt that 
marine acid, although already united in this fait with a large quantity of mer- 
cury, and even very intimau-iy, is yet very far iix)m being faturated. ACv ord- 
Ingly this acid is, at the lame time, in two ftatc-s in Ibme mcafure contrary. 
■Several of tiie .properties of corrofive fublimate feem to Chew that its acid is 
fiuurated as .compleatly as the acid of -the moft perfed neutral falts ; while 
■b: her properties indicate that it .is far from being compleatly fatprated. 

To .'form .a juft idea of this fingular ftatc ot imannc acid in corrofive fubli- 
mate, we muft firft of all obferve, that we ihould judge very erronecufly of 
the .ftate of the acid of a neutral lalt, if we confidered the properties of this 
fait as depending only on its acid. We have elfewhere obferved, and we (hall 
prove it further .in thi$ .article, that bodies which are not laline, being united to 
.acids in neutral lalts, have their peculiar {adion as well as thdfe acids and rbac 
iih: properties of thefe falts are alwsg^s the refult of the comt^ed prtjpertic.s of 
i&eir .auds -and of their hales, 
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In the fecohd pldce, we ought to rccolleft the diftindion we have made under 
ttie arttcle S ATURATiON, \x\tO rtlative fnimatient and alfolute faturation^ wlv ;Ii 
are two thinjrs very different; .becauie, in fadt, it happens in many combina- 
tions, that ' principle is in a relative, perfeft faturation, with- regard to anou.c: 
that is, that it is united with all the' (quantity of this fecond principle vhith it 
can diliblve, although it be very far from being in a ftate of abfolute filia- 
tion ; that is, from having fo exhaufted all its a«ioh upon this fecond principle, 
that no more remains to be exercifed upon any other fubftance ; f or, if tliis 
•were not fo, we could not make any decompofition by an intermediate fubft;jnee. 
Thus in bodies compounded of two principles, fuch as, for inftance, neutral 
falts, one of their principles, and not the uther, may be relatively faturated. 
Alfo one of the two principles, or both, may be in a perfedl, relative faturation, 
althoufdi one or both be far from abfolurc faturation. 

Thete things being premiled, if we refled on the properties of corrofivc 
fubiimate, we fliall eafily perceive, i. That the marine acid cannot be united 
with fo large a quantity of mercury as it is in this fait, without being confiderably 
approximated to a ftate of abfolute faturation ; hence corrofive fubiimate does 
not redden blue colors, has no acid tafte, does hot attrad the moifture of the 
air, is very cryftallizable, and not very Ibluble in water; in a word, that it is 
nearly itt the lame ftate as feveral neutral falts, as vitriolated tartar and others, 
the acids of which are generally confidercd as being well faturated. 

Secondly, We fliall eafily difeover alfo, that although the acid of corrofive 
fubiimate approaches as much to abfolute faturation as the above-mentioned 
properties indicate, it is not nearly in a ftate of relative faturation with regard 
to the mercury ; fince we know that it is capable of uniting again with a much 
laro-er quantity of mercury than is in corrofive fubiimate, as is fiiewn by the 
transformation of corrofive fubiimate into fwcet mercury ; and we fliall natu- 
rally conclude from thefe fads, that marine acid is capable of uniting with id 
large a quantity of mercury, that it cannot be entirely faturated with that fub- 
ftance, without exhaufting almoft all the adion it is capable of, and approaching 
nearly to the ftate off abfolute faturation. Accordingly we fee, that the pro- 
perties of this acid become infenfible, and are almoft annihilated in fwcet mer- 
ciirv 

Thirdly, in reafoning ftill from principles above-mentioned, and in applying 
them to corrofive fubiimate, it will evidently appear, that although the acid of 
this fait is not nearly faturated with mercury, as we have obferved, the mercury 
is neverthelefs in a ftate of relative faturation, with regard to the acid ; fince, 
according to Mr. Rouelle’s experiment, this fait cannot by any means receive 
a larger quantity of acid. But if, on the other fide, we attend to the quantity 
of mercury in corrofive fublrmatci it will appear very probable, that although 
this mercury bd Ikturated with acid as much as it can be, arid that in this relped 
it be' in a ftate' of pefffed relative faturation, yet it is very far from hav'iig 
exhaiifted upon this acid all the tendency it has to combination in general, .uid 
from being in a ftate of perfeft, abfolute faturation. In fad, oa one fide, the 
aggregjrtion of the mercury is broken in corrofive fubiimate, and confequtnily 
aU its integrant parts are' capable of exerting their general tendency to conibi- 
natiori; but, on the other fide, thefe parts of mercury are united but to a very 
fmali quantity of acid, and probably much of their tendency to union remains 
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therefore iinflitisfied ; and we may reafiinably ennjedture, that from this condi- 
tion, or llate of ilie 'mercury in corrofive fubl'unate, proceeds the caufticity 
that fillne matter. 

This notion will undoubtedly appear very bold to thofe who are accuftomed 
to confider the caufticity of faline matters as an^effedt OJily of the concentration 
and imperfedt faturation of their faline piinciples. 

ilut we repeat it, that we ftiould judge very erroneoufly of th^ properties of 
any compound i>Oily, if we were to attribute them to one of its principles only. 
On the contrary, all the phenomena of chemijlry fbew, that all the conflituent 
parts of any compound contribute more or lefs to all the properties of this 
compound. All the parts of matter are active, by the general tendency 
which they have to mutual combination. NorJiing is purely paflive in nature i 
and if rerrai.i U'.bftancts feem to us to be inaflivc and inert, it is becaufe thtir 
pares, having e.^haufled all their tendency and aflivity one upon another, l y 
their union, are in a I'eeming reft, which %vc call faturation, and do real!/ 
become ina-flive witli regard to many ocher bodies: but when by fome caufo 
this union is broken, and its pans become diicngagcd, their effential adtivity 
then appears again in all its ibice, t.r.y refume all their tendency to combi- 
nation, they are in a violent ftare, till they find fonie rubftance with tvhich 
They may unite, and fatisfy this tendency. Thi.s violent ftate, this are 

the fame thing as caufticity, or rather this latter quality i.s an efteCt of the 
Ibrmer qualities rendered fcnfible by their exertion upon animated bodies. 
Accordingly, all matter in nature, how'cvcr inadtivc and palfive it. may feem, 
is capable of becoming, by the I'eparation of its primary integrant molecules, 
an agent or Iblvent, and a very powerful corrofive. 

\Ve conclave then, that in conofive I'ublimate the aggregation of the mer- 
cury being broken, its primary iniegirant molecule.s are, on one fide, in th.s 
\ loknc ftate, in this tendency to union above-mentioned ; and, on the other 
lid. •, tli.it as this tendency to union is only capable of being fatisfied partly, 
a d imperfedtly, by the marine acid, much of it remains unfatisfied, which 
gives a p.'-ojiortionablc degree of caufticity to thefe moleciiles fo that the mer- 
cury itl'e'f cf the corroiive fublimate is corrofive, and probably much more lo 
than even liic inarine acid. 

However lliangc and lingular this opinion may appear, we fliall find, by 
rellt rting on the namre of corrofive lubliinate, that no other caufe of its 
caufticift l aii be conceived. In faf't, we mufl allow that this fait is much 
more cauftic than pure marine acid. Tor we are certain that a gros [72 grains] 
of ihi.i acid, or more, diluted in water, mignt be fwsilowed without the leift 
If". '■ ivenicnce ; whereas half the quantity of corrofive fublimate, diluted in 
1; I'ame or a much larger quantity of water, would infallibly poifon. If then 
ve fuppofe that the cauibicity of this fait is nothing elfe than the caufticity of 
iha marine acid contained- in it, how. can we conceive that this acid, which, vei^ 
far from being dlfcngaged, and from poflelfing all its acidity in corrofive fubii- 
nuite, is, on toe contrary, united with more than thrice its weight of mercury, and 
i--; neutialifed fo as to form a very cryftallizable fait, not deliquefcent. and not very 
foUible in water, which docs not change to red the blue colors of vegetables, 
and gives no m.irk of acidity, can lie infinitely more corrofive than the fame, 
.uid vviicn free and difengaged ? Wc might as well fay, that vitriolic acid is 
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more corrofive in vitriolated tartar than when pure. Thccaufiicity t'lcn of cor o- 
five fublima e mu.l be chiefly attributed to the mercury, whicli i-; tlie prcdon)ina :t 
and lead fa.ur.ited part of th.it faline fub'lance. 1 he mercury in corrolive 
fublimate appears to be nearly in a fimilar ft te as the earthy princiiile in fixed 
alkali.s; that is to fay, its aggregation is deflroyed, at Itafl in gnat meafurc, 
and its quantity is very large in projiortion to that of the faline principle. 
Ac ordingly,*corrofive fublimate, inftead of dunging the blue coi ns of vege- 
tables to red, as acids do, changes them to green, as if it were an alkdi, accord- 
ing to the obfervations of Mr Rouelle ; and in the fame manner as aik.dis hem 
to owe their caufticity to the proportion and peculi.r fi ate of their earth, fo alio 
does the caufticity of corrofive lliblunaie proceed from the qu.inrity aa.i dilpo- 
fition of its mercury. 'I his caufticity then is rather of an alkaline than of an 
acid kind. 

An objedlion might I)c made heie, that if the caufticity of corrofive fubiitnace 
depended on the mercury, it ought to be encreaied by encreafi.ig the pn^por- 
tion of the mercuiy, whereas we know, that the uddiiion of more mcicury has 
a contrary eftett, as we find from the inftance of fvveet mercury. 

The anfwer to this objection is not difntulf. Although the eauftieiry of 
corrofive fublimate depenrls more on its mercury than on its acid, we cannot 
doubt tiiat this acid alfo contributes to produce this effect, according to t/ie 
gener.nl rule, that all the principles of bodies conduce more or Ids to tlieir pro- 
perties : but rhe acid of fublimate is indeed nearly in the ftate of abiolute 
laturation, although it is not quite in that ftate ; and however ncutralii'ed it 
may feem, it is yet capable of a certain degree of action : but when it is totally 
faturated with mertury, it is then alfo completely in a ftate of abiolute 
faturation ; becaufe this acid i.s cap.ible of uniting with fo much mercury, that 
when it is combined with this metallic fubftance, its relative faturation and its 
abfolute faturation are almoft the fame thing We need not then be furprizeJ, 
that in this cefpect.the caufticity of the fublimate is confiderably dimlniflied ; 
but, befides, whi n the quantity of mercury much exceeds what oiiglit to be con- • 
tained in corrofive fublimate, we may e fily perceive that the parts of the 
mercury, being prefild nearer the jsarts of the acid, arc- alfo more and more 
united together, and a|)proach more nearly to the hate of aggregation i in 
which ftate mercury cannot have any caufticity. See fer the pufivties, che- 
mical and medicinal, of cerrqfve fublimate, the aniiles Acin (KiarinsJ, and 
Mercury, 

DCLXIX. SUBLIMATE (SWEET). See Mcrcury 
(Sweet). 

DCLXX. SUBLIMATE (RE D). If a folution of mercury, 
in nitrous acid lie evaporated and dried, and then expofed to a ftrong heat in 
a matrafs, the nitrous acid will be feparated from the mercury in great mca- 
fiirc, and will be difTipated in. red vapors ; the faline mafs remaining in the 
matrafs acquires at firft a yellow color, whicli afterwards changes to an or nge 
color, and laftly to a red. This is called red precipitate. But by expofing tins 
red matter to greater heat, it is fublimcd; while its color is preferved. It is then 
called red fublimate. This fublimate is not ufed: 

DCLXXI. SUGAR. Sugar is a cryftallizable cfTcnrul fair, of a 
fwcet agreeable tafte, contained, more or Icfs plentifully, in many kinds of 
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vegetables *, but in moll of ^ b n 'b fmall a quantity,or confounded with lb mucFi 

extraneous matter, that ii < .in* . ' Gained from them witli profit. 

The plant which coiiUins .. . ■ .... "i.e; r f*" '^'f this efiential lalt i' a hind of 
reed, which grows .in hoc tl.ni.if. c died / av/?;, 

The tnethej ufed for theexrriic;! )ii 'H V,. roir iK- .cuie is r! ■ .ame as is 
employed, for the ex traftion or any < fil n ic ! h iro'.' ■' jiianis, with 

this difference, that as fugar and liqv .:' mail. • n atv >'i, rcrni<— ,',hlc, 
this fait is not obtained by a regular cryujlii'za but bv a muc! ... dier 
coagulation. 

After having entirely expreffed the juic fro « xUgar-canes, it i b'liled in 
caldrons at different times with hriie-w er ; nj hxivium of n'in s, 0o;.h to 
clarify it, and to evaporate it lo much, ri-.i wlicn it cools, moff ' ‘ h .oegul tes 
or confufcdlv cryftallizes. This coagulated ma:ter is to he fe;i-..-ated fr;*.:! the 
remaining liquor, which is called Fictn this !■ lor, by sc: mcnr ition 

and diftillation, an ardent fpirit is obtained, c.dled The loli ’ iubilance, 

or fugar, is mixed with much mucilagii.ous txtraiff ■ naiter, v .iv,h renders it 
fofi anu red. To purify, or, as it is called, to > '? • it funlitr, it muft be re- 
diffolved in pure water, and its hcterogcneijus piuts rnidl be feparated by boil- 
ing with quicklime and lixivium of alhes, to whifli is added a certain quantity 
of ox’s blood, for a more perfe6t clarifcaricri and purification. Laftly, the 
fugar, when refined, is put into eart* n conical veflels open at both ends, the 
fmaller of which is turned downward; . I he fugar is covered vviih fome earth 
moiftened with water. This water filtrates through the fugar, diflblves the 
mucilage or (lime which ftill adheres to the liigar, and flow's out at the open- 
ing in the lower point of the conical veffel. In this manner is obtained this 
pleafant and ufeful fait. To whited and purify it perfedly many clarifications 
arc required i the caufe of which is chiefly a llimy matter, like honey, that ad- 
heres to it. 

This effential fait is foluble in w'atcr, like all other falts^ and e.ven is one of 
thofe 1‘alts that is foluble in the fnialleft quamiry of water. 

It is cryftallizable and its cryftals, when iiowly anti regularly formed, are 
beautiful and tranl'parent, calletl fttgar-randy. This I'alt confifts of an acid 
united with a large quantity of a very attenuated and mucilaginous- earth, and 
with a certain quantity of fwcet and not volatile oil, which is in a ftate pertcAly 
faponaceous, that i.s, entirely foluble in water by means of the acid. 

Sugar, when diftilled, yields a phlegm, an oily empyreumatic acid, a fmall 
portion of colored empyreumatic oil, and leaves a confiderable quantity of 
rcjlduous coal. 

.1 Ills fait is very fufceptible of the fpiritous fermentation, when it is diluted 
ii I fufiicient quantity of water*, and, like alt the other fubftances capable of 
that fermentation, it is very nutritive. to animals. 

'X’he nutritive and fermentative, parts of vegetables have not been fuffi- 
ciently examined, to enable us to determine, whether, they be perfijflly of a 
facchariiie nature. We know, however, that, they fumilhrby analyfis the.famo 
princi])les, and nearly in the fame proportion ; that they all ■ have -a fweet, agree- 
able, and generally faccharinc tallci thatevery vegetable or animal fubifiance is 
faccharine is alio nutritive and fermentative i and, laltly, that genuine fugar 
.may be obtained from moft of them. 


Mr. 



SUL 


7S9 

Mr. Margraaf has obtained fogat from the roots of fevcral plant.s, as from 
!r.arroc.s, parfnips, white and red beets. Some of thefe root's, as, for example, 
tlie white beet, furnillied a very confiderablc quantity of I'ugar. He obtained 
about half an ounce of fvrgar from half a pound of the dried root. 'I'liis able 
chemill, confidering tltat fugar i.'i loluble in fpirit of wine,' and that the mu- 
cilaginous parts of plants are not fokible in that fluid, eafily obtained a puie 
fugar b^ digefling ithc dried roots in that Ipirir, and by evaporating the liquor. 
Afterwards, hoping to find a cheaper method, that his di cov'cry might be 
vifeful, he attempted fucccfsfully to obtain fugar by the ordinary proctlr. very 
little varied. He could not indeed obtain a very pure fugar without repeat- 
ing very frequently the folutions, clarifications, and other operations, as may 
be lecn in his Memoir, or in the eighth Diflertation of his Opufeuks Chemiques. 
But at laft he did fucceed ; and we have reafon to hope, that by improving the 
procefs, much fugar may be obtained from other vegetables, as from green 
peas, cabbage, green farinaceous grams ; from fcveral trees, as the fyiMmore, 
and the birch trees, fome of which have more of a faccharinc laftc than fcveral 
of the plants from which Mr. Margraaf cxirafted fugar. 

The chief, and perhaps the only difficulty to, be furmounted in this extrac- 
tion of fugar proceeds from the vitcid mattcr.s, which are fo mixed and blended 
with the faccharine fubftance of plants, that they prevent its cryftalUzation. 
The faccharine and mutiiagipous parts might be feparated from each other liy 
means of a menftruum, which could diflblvc the fitgar and not the flimy fub- 
fl.ipce, or which could diflblve the latter and not the former. I'o .dilcover 
I'uch a menftruum feems to be the proper objefl of inquiry for thofc who would 
.profecute this fubjeift, 

BCLXXII. SUGAR of LEAD. See Salt of Lt a u. 
DCLXXril. S U G A R of M I L K. See Milk. 

UCT.XXIV. S 'U L P H U K. No word has been fo much ufedby 
ichemifts, and at the fame time fo much albuled, as fulpbur. By this the ancient 
chemifts denoted alt inflammable fubftances of whatever nature they might 'be. 
Sulphur, according to,4;hem, is one of the principles of bodies. They fpokc con- 
tinually of the fulphurs of metals, of the fulpluirs of plants, of the J'ulphurs 
of animals : oils, ardent fpirits, refins, bitumens, were all fulphurs. In every 
thing they found a fulphur. Even now, alcheinifts and others who have only 
confuled ideas of chemiflry, from reading old chemical books, talk inceflTanily 
and dccifjvcly of fulphurs. 

'I'o Beecher, and ftill more to the ih.iflrious Staihl, we owe the Ample, clear, 
and prccife ideas which we now have of the i'everal kinds of inflammable 
fubftances, formerly confounded under the general name of fulphur. By the 
•fugacious dill, intftion they have made between the pure and fimple inflammable 
principle, and the more compounded bodies which contain it, and owe their 
inflammability to it, we acquire a knowledge .of .the true theony of fulphur 
.and of all inflammable fubftances. 

Since .-Stahl bas unfolded this fublimc >fl)eory, we Itnow that the infiam- 
imable principle as identical, always alike, and the fame tin every body *, .that 
tthis .principle by its 'Combination with, different fubftances produces all the in- 
tflammable matters which we know. Oils, fats, rclins, .bitumens, ardent fpiritv 
tcoalii, .metals., fulj>hur prqperjy fo .called, lOr .conunoa iiilphur, ate ib 

-cuai- 



SUL 


760 

compoun -ls, all which have the common property of burning, becaufe they all 
contain the principle of inflammability, but which differ in other refpetSts, 
becatifc this principle' is united to different fubftances, and in different pro- 
portions, 

.'•ta!.} has cffabiinted thefe important truths, chiefly by examining, by de- 
eompofing, and by fc-compofing common fulphur, and by demonftrating from 
tl;e rnoil lati^faciVory experiments, that this fulphur confifts of vitriolic acid 
united with the purcil and iimplclt inllammabic principle. "We fhall relate as 
iLortly as we can the seloksot his refearches upon this fubjeft. 

Nature probably forms, and combines daily, mineral fulphur within t!ie 
earili. 1 his I'ubft^ncc is abundantly diffufed in many places, efpecially where 
metallic niiiicr.ds exilt. Sulphur almofl: pure, called native fulphur, is found 
in volcanos and in grottos, where it is fubiimed in form of tranrparent 
cryftals. But tiic greateil quantity of fulphur which exiffs naturally is com 
billed with metals in ores and elpecially in pyrites. As fulpht.,* is lufiblc and 
volatile, it is procured from thefe minerals by diftillation and fublimation. vkv 
Sm El. TING of Ores. 

Sulphur, fuch as it is in commerce .:nd in arts, is of a pa’.e yellov/ or citron 
color, of a difagreeable and jicculiir htiell, w'nich is rendered more fenfiblc 
when the fulphur is heated or rubbed. nibbing, fulphur is clecliifed. Its 

fpecilk gravity is much greater than that of water, and lefs than th.'it of earths 
and liones. It is brittle and pulverable ; altho’ it may alib be calily fofeened, 
as we fhall after yards obferve. 

Sulphur feems to be incapable of receiving any alteration from air or from 
water, feparatcly or conjointly, nor even from fire in clofe vclTels. Sulphur, 
expofed to heat in a fubllmiiig veffel, is melted with a very gentle heat, and 
then i.s fubiimed, and adheres to the capital, forming fmall very fine ncedle- 
l;!te rryilals, called floviers of fulphur. This fubiimed I'jlphur is cffentially 
the fame as that which has been only melted; and it may be thus fubiimed 
uiany times without alteration. If fulphur, whi-. h has been expcled ,to no more 
I'.fut tlian iulHcient to melt it, b<, cooled v^ay giaeiually, it cryllallizes in form 
t).*’ needles crofiing each i.thcr, or thefe pcinu'.l cryftals m.sy allb 

be obferve d in the interior parts e/t riie lumps of iulphur which luve l;.,cn 
mdiee! and call into cylindrical nv ultl , as lahey are. commonly Ibid; becaule 
riic comer of thefe cylindrical rolls is in l Howly cooic .th.an the furface-. .‘^u!- 
jff.ur alfo gives this nee'die-Jike form ro ^inn -bar, to antimony, and tei many 
oJicr minerals containing it. 

Sulphur is inflamed and burnt l y expofure to n-e and to air. But the phe- 
nomena v, hich it exhibit'! are diffcie nt accoreltng m the manner of its coinbu'iion. 
Wlicn i* is very hoc and burns quickly, its flame is arelent and capable of 
kir.diii'g inflammable bodies, but is always blueifli, not vet luminous, and 
nor c'oifipanied with any foot or fmoke, but with an acid vapor of a pene- 
trr: ng add I'uffocating fmell. This vapor, confined by means of a glafs bell, 
ar.d received into the vapor of water, introduced for that purpofe into the 
f.ime bell, is called fpirit of fulphur^ which we fhall afterwards fliew is the 
vitriolic acid, that is at firft volatile and fulphurcous, from the fmall quan.ity 
of tafla.mmable principle that it ftill retains, but which afterwards becomes pure 
viwiohc arid. 
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Tf, on th? contrary, fulphur it burnt in open air but vc-ry flow!/, Irs Harrc 
is lb little luminous, that it can be perceived only in ii.e ds k, like a fmal! 
bluifh glimmering light'; and lb little ardent, tliat it cannot ijiicx- rhe moi'i 
inflammable iubiiances, Mr. Bcaumc proves thi" tniih ly a vsiy fme aitd 
curious experiment, in which he burns all the fulphur thar is c^ rtaiti; u in gut - 
powder without kindling the powder. When lliis expierimcnt is torui.-, a ide 
muft b<5, equally heated and to a ctrcaln degtec, that is, a link' snoe than i?; 
reqiiifite for the fuccefs of the ex}Mriimcnt. Upon this rile, thus lie/ted, iome 
grains of gun-powder arc thrown, to I'iiu.vcr the degree of heat ; end it the 
heat be too great, the powder doto»K.:cs, 'from time to tui-.c, as is ufnal. 
More powder is throwji on the tile, till tiv.s be lo iiuich cooled, thut titc piwder 
docs not fulminate, but only emits a whito Jliiokc. Jf the tile at’d pf)Avdcr 
be carried in tins ftatl to a dark place, tite vapor, which leenicd to he a white 
fmoke, wiP then appear. to be a tuic Iknnc, bat very bluilh and faint ; whidi 
will continue tiU all the fulphur of tise powder be confumeci, if tfte tile re- 
mains fuiru.icntly ho.t for that purpoie. 

We may eaiily perceive, that when the fmpbnr burns thus weakly and flowly, 
a part of its infl .mm ible princ'ple is diflijiated withcul inflammaiion, ami 
that confequent'y the acid which is d.iii ngaged by that combuflion, ought lo 
be more volatile, pern crating, and fulpiiureous, than it is wlit n the innair- 
marion is more rapid. Hence, whe^n we would obtain much volatile luiphurrons 
acid by burning fulplmr, as for the whitening of ftiiffs by the vapor of fulpluir, 
it mult be burnt very flowl/, as Stahl ha., well remarked. 

As nothing remains after the burning of fulphur, unlcfs fome cxtranootis 
body happens to be mixed ""ith it ; and as, during fhis combuftion, nothing i.s 
jierceptible but two matters, one of which is deltroyed by the inflammation, and 
another which has the rroperiies of the vitriolic acid ; we may conclude, that 
fulphur is coinpofed of an iafi 'mtiable matter, and of vitriolic acid. But rise 
examination of the other propertic' of this fubitance will render our knowledge 
ofit.s nature aiTd u.-. plinciplei ti.ore com ‘•. ’tand accurate. 

St.lpl.ui ht.ited fo much as to burn, and tlirowc while melted and burning 
into w.-'tcr, is very qulctcly fixed or rendered lollu , but in this experiment it ac- 
quires a c<., nil dtrabic degree of foftncis, wf'ch indeed only lafts a certain time j 
after which the liilphurrecc hrs it.s nature) confiilence and britdenefs. 

Pure ac'ds feem 10 na'. no a.!ltion upon iulphur, efpeciaUy in the humid 
way. BurMr. L’eatimc has obferved ’■fiat if c centrated vitriolic acid be pourtd 
upon full liur, and heated to a cetiain degree, this fulphur will liquefy and 
appear in the waur like a.ioil; and when it i.s cooled, if will have a green" color; 
which tcem.s to ftew iorne action of the acid upon the fulphur. But this ful- 
phur is not in any oriier relpe<5t changed. 

Alkalis fixed aac» volatile, and even calcareous earths, difitdve fulphur, ren- 
der it more or kfs folublc in water, and form with it compounds called ffvers 
cf, fulphur. 1 lie fulphur may be feparated and precipitated, by means of 
an acid, from thefe jCbbftances ; in which cafe, it appears as before, only much 
divided. ^ ' 

This experiment fbews that fulphur is* not dccompofed by uniting with al- 
kalis. INcvcrihelefs the flrong. I’etid fmcll of liver of fulphur, and the fa- 
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cility of dccompofing fulphur while it is thus united with an alkali, (hew that, 
in this combination, tlie connexion of its parts are weaker than when it is un- 
combined. iSije Liver <7/SriprioR. 

Suii^hur detonates with nitre, from its inflammable principle, and is then 
dccompoled by the combiiUion of this principle, But in this detonation we 
perceive only the two principles of fulphur abov®-mentioncd. Its phlogifton, 
together with that of the nitrous acid, maintuiifs the flame of this detejnatjon, 
and the acid of the fulphur is afterwards found to be combined with the alkali 
of the nitre, with which it forms- a vitriolated tiunnXyC&WtiSi ffil f^^ebreji of Glafer. 
'J'his is completely proved in the experiment of the .dy£^ui tf fulphur. See 

C/.YSSUS. 

Sulphur unites, cafily with all metallic matters, excepting gold, platina, and 
r.inc; at lead wc have not found thic means j[)f uniting it with thefe, direiftly, 
and witliour fbrne intermediate fubftance. The degrees of affinity with which 
fulphur combines with thofc metals to which it may be readily united^ are dif- 
ferc nt ; for it net only unices more eafily and abundantly with fome than 
with others, but it allb quits 'tho(e with which it has a lefs ^nity^ tO-unite 
with o\ hers to which it has a ftronger affinity. 

'i'he affinities of fulphur according to Mr. GeolFroy’s table are, fixed alkali, 
iron, copper, lead, filver, regulus of -antimony, mercury, and gold i and ac- 
cording to Mr. Gellcrt’s table, they are, iron, copper, tin, lead, filver, bif- 
muth, regulus of antimony, mercury, arlenic, and cobalt : gold and zinc are 
marked in this table as being incapable of uniting with fulphur., 

The compounds formed by fulphur with different rihetals arc different*, but 
all of them poffefs a metallic luftre, *without atiy du^ity ; thefe combinations; 
.of fulphur and of metals are very .frequently found itt a natural ftate. Almoft 
all the metals which we dig from the earth are naturally found combined with 
.fulphur, forming moft of the ores and metallic minerals. 

The properties of the eordbinations of fulphur with metallic matters have 
been little examined, bccaulc'thele combinations are not of any ufe ; bur, on the 
contrary, when they are found, they muft be decompt^ed, that the metals may 
be obtained fepatately from the fulphur. .'Neverthelefs, wc know not only 
that metals have different degrees of affinity with fulphur} in confequence of 
which property, fulphur may be and a^loally is, in many metallurgical ope- 
rations, fepara'ted from fome metals by means of others, to which -it is moic 
difpofed to unite ; but we alfo know*tbat fulphlir: facilitates the fuflOn of hard 
and difficultly fulible metals, fuch as copper and ironj and.that, on the contrary, 
it renders the foft and fiifiblc metals, as tin and lead, Ms cafily fufible. 'I hefe 
Angular effcbls fcem to proceed, from the difiert^ft wthc affinity of .-fulphur to 
the leveral metals. - , * ' ' 

Sulphur may be feparated* from metallic matt$^^y:&ver4'mefhQi(ls. Firff, 
as -fulphur is volatile, and as thefe metallic matters are fixed* leiUt left 

volatile than fulphur, die mere aftion of fire is fttlplmr 

tfrom moff metals. As this methodds fimplr, aod no&^|Mifi^i’ 
employed to iepaffate fulphur from .orcas which . pr^oeod by -ftbe 
.^orrefatJim or tot^iug of jchefe ores.^ ^We mu(^ howeveir, bxcd|JtJthe bre of mer- 
•cury, »or siadve cinnabar, -and alib Cbmbiohdons^^of trribnic With fu%>huc, 
nwhich cannot be decompofed without an ftiter mediate fubffance, from the great 
volatility of mercury of Jirfenic : although jierhaps it would not be iiii- 

jioQiUe 
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poQible to fc'parate.tlie fulphuf. from tbefe compounds, without an intermediate 
lubftance, by a heat carefully applied, long continued, and with accefs of 
air. 

Secondly, fcveral combinations of fulphur with metals may be decornpolltl 
by means of acids, which d,i|rolve the metallic matter, without attacking the 
fulphur, But in fcveral of’itihefe compounds, the fulphur defends the metal 
from ^le adiion of the acids j and this feparation by acids does frequently not 
fuccecd, or .fucceeds only .dihperfcftly. Crude antimony is one of the iiil- 
phorated metallic fubiiiatde.s from which fulphur may moll eafily be Ibparated 
by means <?f aqua regia.. This ntenllruum feizes readily the rcgulos of aiuiinony 
contained in mineral antimbriy^^ and feparates from it thq fulphur, which dun 
appears in -form of a white powder. 

i^ftly, wc may, as we have already faid, feparate feveral metals from fulpinsr 
by means of other metals, to which the fulphur has a greater affinity, t his 
feparation is pradifed- in feveral operations, as in xh^ dfy partings t\\t purijirathn 
cf geldhy antimony yjh^decompofttioH of cinnabar, ot'orpiment, and of crude antimony. 
See the ^riicles Essa^ of Oats-, Ores^ PyaiTEs*, Smelting of Ores-, and 
all the articles of the feveral metals and femi-metals: 

Oils ^and oily, matters, of whatever nature, are all capable of ad'mg upon 
fulphur, an 4 ' of dilfolving it. Several folutions of fulphur in cfTential oils are 
,ufed in pharmacy^ which have been named from the, oils employed as terebin- 
tbinaied balfam of fulphur, and abated ialfam ef fitlphuf, and other iblutions 
have been made of fulphur in, dtpreflfed fweet oils, as that in the oil of nut.s, 
called RuUan^shc^/am bf Sv^htUft 

Sulphur cannot be dif^Vfed in oils, accc^dingto Mr. Beaumc, without a 
heat Efficient to. melt it. lar^r ^ fulphur is kept diflblved 

in the oil .while hot than :w|wln<|Co!a and accordingly when pd has been fatu- 
rated with ffilphur by of heat, a: part of the fulphur feparates from it 

when it cools, in the fame manner as many falts kept dilTolved in hot water 
are cryftallijfed when the water becomes cold. The; analogy betwixt the fajts 
and fulphur in thefe inftances is airo,.obfervable in this reiped, that when the 
oil in Which the fulplSur is diflblved is , very gradually cooled, tlie fulphur cry- 
ftallizes regularly, as &lts do in fimilar citcumftances. , 

Sulphur is nOt dccompoled by the union which it contrads with oils, when no 
more heat is applied than is nccefl&ry for the foludon. For the fulphur, wlten 
feparated from the oil, is found to be poilefled of all its properties. It appears, 
however, that she connexion of its principles is in fome meafure altered by this 
combination} at Icaft, if we may judge from the color and fmell of the balfams 
of fulphur which, are .different firton tbofc of the fulphur, or of the oil. 

But when the balfams of fulphur arediftilled with a heat capable of entirely 
decompoflngthcm^ ithe fulphw* is decompofed. For according 

to an eXf^imenc and fome other chemiAs, the fame pi irf- 

ciples ^>^Bladon continued till the matter in the retort be 

dry, a? bbtiii^Vfr^ of pxire vitriolic acid with oils. Thefe 

. prinetj^iWeV tff oil, when the oiTofivMch the diftilled balfam 

» compel nil V then add, which is 

at fiffl: wa(ery» an4 a&ecyntri^ % along with this acid more oil 

sE’a ■ ■ rifes. 
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rifes, which becomes more and more thick towards the end of the diftillation ; 
and laftly, when the retort has been red-hot, nothing remains but a fixed 
coal. 

From the above-mentioned produdts we find, that thefulphiir and part of the 
oil are dccotppoled in this diitillation> T^e vitriolic or fulphureous acid cer- 
tainly proceeds from the fulphur : for no quahtity of that acid can be obtained 
from any kind of oil, nor from any pure vegetable or animal oily matter. The 
water contained in this fulphureous acid is evidently a part of the water, which 
is a principle of the oil : for the vitriolic acid of the fulphur Being in a itate 
perfeflly concentrated and dry, as lhallbe afterwards ftiewn, could not otixerwile 
contain fo much water as it does in this operation. Laftly, the coal which 
remains after the operation is a portion of the earth that is a principle of the 
oil, intimately united with fbme of the inflammable principle either of the oil 
or of the fulphur, or moft probably of both. 

In this mutual decompontion of fulphur and oil, the concentrated acid of the 
fulphur feems to attack the watery principle of the- oil, while its phlogifton, 
which by this new union lofes much of itsadhefive power, is partly dilengaged, 
and confounded with the phlogifton of the oil. Thus the fulphur is chan- 
ged into volatile fulphureous acid. And probably allb a certain quantity of 
inflammable principle is difengaged in this experiment, and is diffipaied in 
vapors. Such appear to be the phlogittic vapors, which, kindling at once, pro- 
«luce the terrible explofions that fometimes happen when the combinations of 
oil and of fulphur are carelefly heated, tloftiqan relates a lingular inftance 
of an cxplolion of this kind, which h.ippened in a laboratory, where balfam of 
lulphor had been left in a matrafs upon the fire. 

Spirit of wine does not At\ fcnfibly upon fulphur, unlefs thefe two fubftanccs 
be applied toeachofher in the ftate of vapor, as the Count de Lauraguai-s dil- 
covered. Many combinations, now believed' to be impoflible, might be cfFe«5t- 
fd by en'ploying the moft powerful means in chemiftry j ^namely, an extreme 
divifion and leparation of integrant parts, as the Count de Lauraguais has 
done in the abovementioned fine experiment. By tl|is means, chiefly, we 
u'.ay arriv'e at great difcovt’rics. Prom the above-mentioned properties of fui- 
j'hur we learn, that thi.s fubOance is compofed of .vitriolic acid and phlogifton. 
St.ihl demonftrated this important truth fo clearly and compleatly, a.s to Ihcw 
the true ftate, and even the proportion of the principles of fulphur; not only 
from its analyfis, but aifo by its artificial compofition, of which we Ih^l now 
I'pealx. 

The procefs by which this chemtft made fulphur exactly flmihr to 
nuive fuipbur, confifts in mixing and melting together in a crucible equal 
parts of fixed alkali and of vitriolated tartar, to which is added a quantity of 
powdered charcoal equal to a fourth part of the weight of the &ks. The 
matter is to be ftirred’jwith an iron rod, that the charcoal may be well mixed 
with the fairs*, the crucible' is to faC 'covered *, and a pretty' ftrongjhcat is to be 
fuddenly applied, and contbued d^ng a very fttort ‘time. The crucible 
is then to be fcmowd from 'the fire,* and the melretj matter: is to be poured 
.jspon a 'ttone previoufly 'grfcifed. ' ^bk 'nwtrer, ; Which »fpat!de» it is, 

poured, is ■ coaghiated ‘by cold; .afttd ' becomes a-‘bnctl:^''tn&Fs,' of' a ‘deeper - red 
color than ordiniry liver of fulphur-, but it has the fmcll, the folubility, the - 

dcliquefcchcyi^ 
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deliquefcency, and all the other properties of liver of fulphur. By UiiTolvitig it 
in water, and by adding any ac*d to the fidution, an artificial fulphur will be 
precipitated, which being tulkded and dried, is found not to differ from na- 
tural fulphur. 

The color of this dry liver of fulplyar is redder than that of the ordinary pre- 
paration ot that name i an4 when diiiblved in water, its Ibluiion its of a deep 
greera color, in which refpciSt all'o it differs from the ordinary lirer of fotphur. 
Thefe differences proceed from ibme foreign matter united with the liver of 
anificic! lulphurj ^hd.this foreign matter is a part of the charcoal emj)ioyed in 
the procefs tor making the fulpiiur, I’or 'the whole quantity of c’urcoal added 
not being converted into folpitur in iluj proccls, (bme part of it is dilfolved 
by the liverof fulphur, as Toon a'l this ds formed*, charcoal b^ing foiuble in 
liver of fulphur; as the younger Mr. Roticlle has fhewn. 

We fhould be much midaken if wc believed, that the fulphur ob ained 
in this op^tion cxlfted ready formed in. any of the fuldl utcej, employe !, and 
that it is only extratffed from thele. Glauber haJ, before Staid, pei formed tiiis 
operation, by employing his fal mirabile inftcad of vitriolatcd tartar *, liut from 
his ignorance of the true theory, he tell into this millakcn opinion. Bo) io aJli>, 
having procured fulphur by diftilling to drynefs a mixture of vitriolic acid nnd 
oil ol turpentine, did not believe that he had produced this fulphur, but only 
that he bad feparated it frosn the fubdances employed. On the contra; y, wc 
know certainly from many proofs, that, not a particic of fulphur cxiits in vitri- 
olic acid, nor in neutral vitriolic falts with bafis of fixed alkali, nor in very pure 
alkihs, nor in any oil, nor in any vegetable. cqal j and confequcnily the fulphur 
obtained in thefe operations is a new produft, refultjng from the union of the 
vitriolic acid with the ifidaounabie principle of the vegetable coal, as Stahl has 
advanced. ; . 

The fixed alkali thked with the vitriolatcd artar in this proCefr is nor abl<)- 
lutely neceffary •, for fulphur, may be produced merely from any vitriolic fait 
with any inhammalilc matter, itiade red-hot together: but the alkali is uleful in 
this .procefs, by facilitating the fufion of the vitriolated tartar, and by prevent- 
ing 'the dillipation and -combuftioh of moil of the iulpliur, as Ibon as it is 
^fowned.: ITiis alkali unite, s with this fulphpf, and forms a liver, in which the 
>^lph«r is kfs'dilpolbd w burn, and be difllpated, than when it i; not engaged 
any fixed and incombt,^ffible body. 

Wthough, rigoroufly fpeaking, the vitriolic acid irfclf, when difengngod,. 
andVreated properly with any cornbuilible body,. can always produce ful'pluiri, 
nevci^Vleff, in this operation, an .acid engaged in fo ne bafis to which it aJ- 
heres ftroBgiy qught ^always to bcempluyed % ivich is the add in vitriolatcd rartar, 
•in Glawberi^faff, and even in almoft .all neutral vitriolic lilts with earthy and 
meialik bales'', becaufe vitriolic ^cid caimbr contrail with theinflammabic prin- 
ciple the intimate union which is rtquifite.fbr the.produirion of true lulpUur, 
exoe^ing it be deprived ofaU- -the water , drat is not neceffary to its falinc efiente j 
that iato -%, in tt«‘ Wgheft. degree of Cboccqtration, and even in a dry* ftate. 
Bcfldes, if a redbeat ^ not ablolutely.neceflary .to/tffedl this combination, as- 
difi liilphur-formftdiAii^fffoWji^'of fomcme^^^ mawersby vitriolic, acidffiews. 



. ertlielers very ufcfiil. B'.it .when a difengaged vitriolic acid is employed *, 
as, ;':;r inlbincc, when a mixture of this acid with an oil is diftilled ; the greateft 
part of the acid is converted into volatile fulphureous add, .while any moifture 
n'lnains in cite mixture, and the iulphur is not produced till towards the end of 
tile operation, • when the matter in the retdrt is dry i and then the concentrated 
rcmaiiiins: portion of vitriolic add, unidng w/th|the phlpgifton' of the earthy 
toaicl’the oil, forms the fulphur. , * 

Hence, fulphur miy be more copioufly and quickly made by Applying to a 
5 oal vitriolic add engaged in fome bafis, which renders it- fq fixed that it may, 
by fire, be deprived of all fuperfluoiis water, and even be xhadei fed-hot, tjian 
by employing this acid in any other manner. Accordingly $t^brs pfocefs is the 
beft. I'hcie confiderations on the beft method of making Iulphur are of little 
vahie, becaufe natural fulphur is plentiful and chcae. . But the dift^yiefy that 
fulphur can be thus made, and tlte theo)‘y which Stahl has given' concerning 
this fubjed, are very important. For from thence we not only karil the nature 
of fulphur, of which we had an imperfed, and even f|Ue, idea i but. Vhat is 
much .more valuable, we may thence draw a number of very important and 
very general inferences, the chief of which we fhall now mention. 

Firll, vitriolic acid and the inflammable principle, cannot form fulphur by 
combining together, unlefs they both be deprived of all motfture, and be per- 
fcClly dry. Hence no inflammable body which contains in its cornpofition 
water, iuch a.s oils and ardent fpirits, can form with this acid, fulphur, but 
only a volatile fulphureous acid, till thde inflammable matters be decompofed, 
and reduced to a ftate of. coal, which is one of the dry combinations of the 
inllammable principle. ■ 

Secondly, the inflammable principle of all conabuftible bodies is always 
capable of forming fulphur with the vitriolic acid, provided it be, of can be 
made, dry. Thus ardent fpirits, oils, and oily matters; or rather the coals of 
all thefc fubftances, and all combuftible metals, do always form fulphur when 
treated properly with vitriolic acid i and whatever the nature* of the combuftible 
body be whicli transfers the phlogifton to the acid, the (jjlphuf refulting from 
it is alway.s the fame, and always perfe<ftly fiimilar to naiturft.l fulphur. H^ce 
an important propofition is inferrei^ that only one, inflammable priiicipie iskifts, 
which is always die fame, whethef'’it refldes in refins, in bitumeos, in oils and 
fat, in coals, or in metals. jFor if the inflammable principle of all tbefe com- 
buftible bodies was not the fame principle, the|e bodies niight form difft;rcnt 
fulpliuts with vitriolic acid, tvhich we find fronj ci^rience they^ .cknnot do; 

*1 ninlly, vitriolic acid always quits any body ' with yybich. to be 

c'"!ubined, when it can unite with the ,inftammabl<!, jprihciple ot other 
; and with this principle forms fuli^ui when it is properly ajp|dw4.; Hen^^ 
this acid has a greater affinity with the4n^ammablci.princl]ple' than With any 
other fubftance ; , and hence we may dilcover, by meap^pf jdUqgiflb^ 
trioHc acid, with whatever fubftanqes it may be cphlipb!^;i, i:an^, 
we may, by means of vitriolic arcih ffiicower the 

bodies in which it exifts in a combuftible ftate. • ' , ' ; v . / 

Fourthly, the principles and properties of fulphur being may de- 

duce from thefc properties a more accurate knowl^ge, or the particular bature 
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fof the inflammable principle, by comparing the differences between fulphur, 
volatile fulphureous acid, and pure vitriolic acid. From this comparilba we 
find that the fmell and color of fulphur. Its volatility, its conftant drynefs, its 
uiifolubility in water, which properties do not belong to vitriolic acid, are pro- 
duced by the inflammable princtpi«» that poflefles ail tlulc qualities in iticlf, 
or that is, at leaft, capable bf .communicating them to tl»e compounds in the 
.combination of' which it cnttxsr. See the drtkte Pttvijc.n'vOTi. 

Fiftnlf, we have reafon believe that the inflammable piinciple poflefles 
♦eminently .the atovementioned properties ; for we kno^ that the quantity of it 
in fu^hur.is much lefe tKah the quantity of the vitriolic acid. Stahl has made 
•a fine experiment to difcovcr nearly the proportion of the two i'>rinciples of fol- 
phut. This experiment cbnfifts inputting a quantity of pov/dered liver of 
fulphjjr upon an earthen-ware, plate, and placing this plate upon a fire fo gentle 
itliat. the Uvec of fulphur fhall not be melted, nor even fo foftened chat it can 
run into lumps- This powder muft be ftirred, and the fire mufl be encrcafed 
towards the end, till no fmell be perceived. The remaining matter is to 
be diflblycd in tfettcr, .and by xryftallization a very pure vitriolated tartar is 
Formed. , . . , . 

In this operation, the inflammable jprinciple of the fulphur is gradually dil- 
fipated witnout any fenfible .combuflion, and its acid combines, or remains 
combined, with the alkali of the liver of fulphur. But we muft obferve, that 
to render this experiment exaft, and to draw from it accurate conclufions, the 
following conditions are requir^ : jft, we muft know preciftly the quantity of 
fulphur xonwined-in the liver of fulphur employed j adly, the liver ought to con- 
tain rather too much than too little fixed alkali, that there may be certainly enough 
-of it to&tmateaU the acid of the fulphur j laftly, no part or thcfulphiireou.s acid 
muft elcape during this decompofition ; and therefore no fmell of tins acid, but 
only that of the liver of fulphur, which is very different, ought to be perceived. 
To prevent this diflipatibn of volatile acid, we muft proceed very flowly ; and 
the opcratitwi. accordingly requires a long time. Mr. Brandt, who has carefully 
repeated it, found from , the quantity of vitriolated tartar obtained by this me- 
thod, that, in fulphbr, the proportion of inflammable principle is to that of the 
vitrit^, acid .as. ihrcc to .fifty .i that is, that the fulphur contains only onc-fix- 
itcentK of its weight of inflammable principle. 

^ch is ihc.ltete pf our actual. knowledge concerning the nature and prin- 
"Ciples of fulphur, which Stahl has rendered very compleat and accurate. We 
'find that fulphur if.a peculiar xombination of the purett infl.tmmabk principle 
with vitriolic acid^ that hot a particle of oil is contained in it *, that it i.-; ihcic- 
fore very different .from bitumens, with which it has been long confound ctl ; 
>that, ftill more flmproperlyi name of fulphur lias been given to all other 
dnflammable .feodfcs, which aw anti^^^^ different from it.v that we ought there- 
fore to confine the name bf jfiflphur to the compound formed of pure vitriolic 
4icid and pure phlogif£qn,'dnle& Mrc would apply it, as the ancient chenaifts have 
.done, to the inflamma^^hieiple itfelf, which they called the pr/set/a/ fulfhur'^ 
ibiit in this iaife^Ve.bUght^ give another name to mineral fulphur. 

Xet 'Ps remark, neverthel^s, on the fubjeft of the name fulphur, that ns 
ibi^.^cids befld*^ ithe vitf can alfq cqntratft an intimate union, aird ferio 
^idihpounds with Tpure phlqgifton, this naihe may be generaily appiicvl tu ail 

couip'jur/d.s 
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compounds of pure acid and phlogiftdri, which may be dtfth)gui(hed from each 
other !)y adding the name of the acid j as fulphur^ nitteus fulpbur^ and 

*tii ; trie fu^pbur, if any fuch fnlphur does eylfl- : ' but let us alfo remark upon this 
f - dd:, that we can give this name of /v//>^«r.to tliOfe compounds only which 
cii.. contain any Oil; this condition being. efielMdal to the fulphureous combi- 
nation; and confequently, tliat we cannot, adnijt of /aipbnfi of terfa* 
reous Julpbur, or of others of this nature containing ycgetabie aCids^ which 
canncr ever form a n uly fuiphurcous combinariOh, On account of the ojl which 
cruets into ilKir conipoflcior. as an eflential principle. , See the articles Acio 
(Vi ruioi.tc), Acid (Volatile Scli’Hureous), DETOMATloif '^ Nitre, 

LivM R (?/Sl!),rKll i<, l.*flLOGISTON. ' 

'i hc ufes of fulphur are confiderably extenfive in chemiftfy,' in medicine, and 
in arts. 1‘he liver of fulphur is employed in chemiftry for feveral iblapOlis, 
which may be feen at the article I..iv£r of Sulphur. Sulphur is Elio uieful 
for fcvcrai fufiotis, precipitations, and Jeparations of metals and minerals, as we 
have already mentioned. Lallly, as fulphur contains a very large quantity of 
vitriohe acid, a method has been found,, and is now 'praftifed, or extraditing 
from it this acid, by burning fulphur in clole veflels with the addition of ^Mne 
nitre, and by an operation fimilar to that of the clyflbs, See Clyssvs. 

Sulphur is employed in medicine, both, internally and externally, for afth- 
matic difeafts of the breaft, and for leveral diieales of the ikin of the nature 
of the itch. 7'he internal preparations of fulphur are, flowers of fulphur, 
waftied fulphur, magiftery of fulphur, tablets, balfams, livers of fulphur, and 
others, in fome of which this fubdance is not altered, but only purified and 
divided, and in others, is combined and afibciated viiith other fubftances j 
without reckoning the fulphureous combinations of antimony and of mercury. 

Some phyficians and chemilts, confidering that iulphut is unUduble in water, 
and capable of rcfifting the adlion of mott menftruums, have advanced that it 
cat produce no efteft when taken intern^ly, .fingle and unaltered: but this 
affertion feems tO be without foundation ; for we arc certain j: hat tlte fweat and 
pi 1 Ijjiration of thole who take fulphur inicrnaUy havc .a fmeU evidently .fulphu- 
remes. Befides, fulphur is much more folublc than is gdfiitally;beli^i^d. It 
is ...lacked by all oily and l^pi/naceods fubtlahces, arid confet^uently by.i^nipfl; 
ail rniiV.aJ liquors. , ' , , , ■ ' 

\ c cannot cafily form a very dillind and clear idea of the nianner .in which 
f j.’phur .ads internally upon our bodies ; bur from Obfervations .jpoa^ upon its 
,, it aj.pears to be dividing, ftiroula ring, and fomewbat heating: it 
p in. ipally aefs upon the- peripirabie parts of the body, tfie, chief of whicb^a^ 
tl ikin and lungs; and from this" property. It ii pah^uIaf^^.U^^ 

..■'cares' of thefe jiarts. , . ■' ' ' - W'Vv’-'.V--! ‘ 's ' ■’ 

Sulphur is alio , a powerful rcpelld^ as cwiqg .foyeyal ‘ 

kinds of itch' merely 'by «^xtcfiwi,.., 4 j^hcatipri' oB*bi«ints. "sfnd, 
pomatums. , ,* 'W, 

Several mineral waters, whjch aro'driil^, 
owe their good qp^itics to fulphur ccm.t^ped jof 

Cauierifs, of Mbnt’iypr, of 

rng! y, thefc watcrS’ arc’ 'S'OJployed .ife 
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Tvafllv, fulphur combined with other fubilimces m.^v '.'onr' ibi;-*.' ; • 
liifir mt'dicinal po'.vcrs. AVe /le artichs Bai.sam ''f S'nipnvr^, Cinn '!’ 
Kthioj’S Mjnekal, Mineral Vv'.\Tiiiss, Livkk of ivUn.Mi : 

MiNtR AL. 

Sulpljur is alio wl'ed in ft'vcral- arts. By means of it fn-.- impnllionr- < 3 
engraved ftones ai'e takrn. Matches are fornred of it ; anti its utility as an 
ingredient in the preparation of gun-powder and fire-works is wei! kn-.twn 
LalHy, it is ufed for whitening wct>l, lilk, and many otlu-r luattcrs expo'ed 
to Its vapor during us com bullion, ihv. ctjl.ts ai'.d rcth'-cis ■. v, d.l not 

be deftroyed by any other fubffance, but are quickly ch.;c,ii ov this 
acid vapor. 

DCLXXV. S U 1. P H UR (GO 1. D K N) of ANTI M O N Y. 
Golden liilphur of antimony is a mixture of fulphur and rcgulus oi rjuin.. ny, 
of an orange color, which is obtained by dlllblving the fcoiia oi r- gulLis <,f 
antimony, and by precipitating this iclution by means of an acid. 

We may fee at die article Heoul us iY A ntimony, that this fcoria is i hv i- 
of fulphur, containing a certain quantity of the regulinc part of ani.iv.ci' • 
When therefore this antimoniated liver <>f fulphur is diflolvetl in water, r - >! 
when any acid is adtied to this folution, the acid feizes upon tlic alkali of t. c 
liver of fulphur, by mean.s of which the fuljihureous and regulinc pans of 
the antimony were kept fufpended in the water, and at once prccirniates 
both theic. 

Altfiough this precipitate be compoftd of fulphur and regulus of ant.moiiv, 
as crude antimony aifo i.3, its properties are nevertheleis very clilVcreiu .bo.n 
thole of this mineral Tlie precipitate has no metallic color or appe,.t<iiK c, 
and is beficles polTeffcd of a powerful emetic quality, which the ainirii.iny has 
not. 1 hefe dilFcrence.s pioceed from the fulphur of the precipitate not fx-ing 
united with the reguline part in the fame manner, nor I'o intimately, as iu 
crude antimony. In the golden fulphur, the reguline part is only mixed with 
the fulphut*, and is in a great meafure difengaged and uncoinbined whereas 
in crude antimony, \r is intimately conneAled and united with the fulpliur. 

Golden fulphur has fomc relemblance to kermes mineral : but it difiers 
cflentially in Ibme circurpflances, namely, that a fmall portion of fixed alk.ili 
remains united witli the kermes when w’ell prepared, that i.s, rut too nuich 
wafhed, and that the proportion of fulphur is greater in kermes than in the 
golden fulphur. To be convinced of thefe differences, we need only to attend 
to the circumftances which accompany the precipitation of thefe two fubflanres. 
Kermes is precipitated fpontaneoufly without addition of any acid, and merely 
by the cooling of the folution of the antimoniated liver of fulphur wliich con- 
tains it : it is therefore compofed of the reguline part, but cfpecially of ihe 
fuperabundant quantity of fulphur, which the alkali cannot keep diflblvcd, but 
by means of a heat almoft equal to that of boiling water : whereas ihe 
ibiutions of antimoniated liver of fulphur, not only that of kermes itfelf, but 
alfo that of the fcoria of the regulus of antimony which has depofited its 
kermes by cooling, contain no more fulphur than the alkali can keep tiifSdved 
without heat, which quantity is therefore Icfs tlian in tiie kermes. Bclides, 
the acid nectffary for the precipitation of the golden fulphur feizes all the 
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alkili ; whereas a little of it always adheres to the kermes during its 
precipitation. 

‘The golden fulphur of antimony was much employed when preparations or 
antimony were firft introduced into medicine, but is tiow pretty much 
negJcdled ; and juftly, beraufe the kermes a^nd emetic tartar produce 'the tame 
cOedrts more gently and more uniformly. See Antimony' Kekmes 

(Mineral). ' 
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DCLXXVI. rp A L K. See Mica. 

DCLXXVn. X T A R. Sec Pitch. 

IJCLXXVill. T A R T A R. Tartar is a concrete, oily, vegetable 
acid, wliich is dcpofited and is cryftallized in liquors that have undergone the 
Ipirituou'i fcrnientation. It is a kind of eflential fait of wine. 

Probably wines of all kinds depofite a greater or lets quantity of tartar; but 
the wine of grapes is one of thofe which furnidi the moll of it, and the tartar of 
this wine is ahiioft the only one that is employed or known. 

All wines r.I grapes do not furnilh an equal quantity of tartar, fome of 
them depfifitc it abundantly, and others but a fmall quantity only- Sometin'.es 
a longer and fomeprnes a fliorccr time is required for the depofuion ol’ tartar. 
Generally a long time is required, and alfo an intenfible kind of fermenradon, 
which continues in the wylne a long time after the figns of the fenliblc Ijiirituous 
fermentation have ceafed. Sec V\ ink. 

The taitar is depolited on the fidcs of the cafics containing; wine. On titefe 
a hard. cruiV is formed, which becomes more and more thick ; and as a portion 
of the fine dregs of tiie wine adheres to this crufl, the tartar of white wine is of 
a greyifli-whitc color, and is called white tartar ; and that of red wine has a red 
color, and is called red tartar. 

Tartar, when leparated from the cafKs on which it is formed, is mixed with 
much heterogeneous matter, from wdiich it is purihed for the purpoPes of me- 
dicine and of chemiftry. This purification of tartar is performed at M int- 
ptllier, and confills (as we find from a Memoir of M-. Pizes, krofedl.r of 
Medicine at Montpellier, printed amongfl the Memoirs of ilie Academy for cIk' 
year 1725) in boiling tartar in pu/e w’ater, in filtrating tills water, and in 
allowing;; the faline matter to depofite by cold. By this firil operation, ilr- 
grofler imjiurities wliich adhere but flightly to tlic tai tar are leparated : hut '.’c 
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■cryftals obtained by this operation are Hill red, and charged with an oily matter 
extraneous to the tartar. 

From tiii-s extraneous matter the tartar is purified by boiling it in water in 
whicli tlr.y is dilFulcd. By a fecond filtration and cryHalli^-ation, very pure 
and white cryftais of tarcai are obtaiatd } tijut they aie ftiiall and iiMliapeJ, 
from the quicknefs of their formation. 

This cryflallization is partly performed by evaporation, and partly by cold. 
Ti e part which crydillizes by evaporation form.s a faline cruft upon the furfaee 
of tlie liquor, ca’ikd cream of tartar-, and the part which cryftallizes by cold 
forms fmall irregular cryftais, called cryfiais of iar tar but the name of cream 
of tartar ha.s prevailed over tlie latter -, fo that it is at pr-efent applied alfo to 
■cryftais of tartar, and fignifies in genera! purified tartar. 

Cream of tart.ar has a tafte fenfibly acid ; it reddens the blue colors of 
vegetables ; it may be faturated by uniting with any of thofe fubftances which 
are capable of forming with acids neutral falts j and it may be afterwards fepa* 
rated i -om thefe fubftances, and may recover its former appearance. Accord- 
ingly, w'e are certain that this fahne matter is an acid. Its property by which 
iris concrete and cryftallizable, it receives from a portion of earth and oil, with 
V. Itith It is intimately combined, and which approximate it to the nature of 
neurral falts, efpccially in what concerns the cryftallizable quality .and the folu- 
t)'.! ty of tltefe falts. 

T avtar, although acid, is not very foluble in water it is even much lefs 
foluble than moft of the perfectly neutral falts. According to Mr. Spiclman’s 
ewperiment, an ounce of diftilled water can diffolvc only three grains of cream 
of tartar, with the heat of fifty degrees of Fahrenheit's thermometer, which is 
equivalent to ihe tenth degree of Mr. Reaumur’s. By help of a boiling heat, 
water diffolvcs much more tartar but this tartar cryftallize.s very quickly when 
the water ceafes to boil. The oily part of the tartar feems to be the chief caufc 
of us difficult folub’lity in water, 

Tartar is in a great meafure decompofed and totally changed by the aftion 
of fire. If cream of tartar be diftilled in a retort with a naked fire, a littk 
phlegm will firft rife with a gentle heat. When the fire is gradually encreafed, 
which muft be done very cautioufty, on account of the prodigious quantity of 
air that is difenga^ed during this diftillaiion, an acid arifes in form of white 
vapors, which .ire . accompanied with an oil, at firft thin, but afterwards more 
and n.ore colored and empv rcumatic. In the retort there remains a coal, 
ftrongly alkaline, equal in weight to two-thirds of the tartar employed. 

The acid obtained in this diitillation is indeed oily, and therefore retains the 
.larafler of a ve^table acid ; but it is verydificrent from the tartar itfclf. Jc 
IS no longer ciyitallizable.; it is only an oily empyreumatic acid, fimilar to what 
is obtained from all other vegetables by diftillation in a naked fire. Thefe 
differences muft be attributed to the portion of oil and of earth, which are 
lepafated from this acid by diftillation. As to the refiduum of coal, the fixed 
alkali, which it contains ready formed,, is remarkable, confidering that here 
there is no incineration in open fire, which is generally neceffary ^r the pro- 
duction of alkali from almoft all other vegetables. The cauie of this difference 
probably is, that the acid of tartar is almoft entirely changed into fixed alkali, 
04 more difpofed to Be alkalifed than any other vegetable acid« .whether this 
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(Vifpofidon proceed from the quantity of earth and oil wliich are imimately 
mixcdNyiih it, or from fome change produced upon it by frrineiuation. Mr. 
Spielmaji thinks, with much probability, that acids are changed into alkalis l.-y 
the fubftitadlion of a part of their aqueous principle: and the nature a id pro- 
portion of the condituent parts of tartar appear to be very proper to fa ' >i ♦Ids 
llibfbraaon of the watery principle by the aftion of fire. This liibjc:;!: is dill 
obfeur^ and would require a more p.ofuund examination. 

DCLXXIX. 1' A R T A R E M E T I C, or S TIBI A 'i; F, D 
T ART A R. Thus is named the compound formed of the acid of tartar 
combined with the metallic part of antimony, when this is half depiivtd of its 
phlogifton. It is the befl: and moil ufed of all the emetic preparations of an- 
timony, becaulc the metallic part of this mineral, which gives the emetic quality, 
is, in a Inline date, and is perfectly foluble in water. 

'I'his preparation has been juftiy lubllituted for the golden fiilphur, for the 
regulus, for the liver and glals of antimony, and for the powder of Algaroth. 
It is infinitely preferable to thefe preparations for the reafons mentioned •, bur 
unfortunately, the method vif preparing this important remedy has not been 
fixed and determined. If in fa£l we confult the feveral difpenfatories, we fliall find 
very different proGeifes directed ; the cream of tartar is employed by all, but fome 
of them require that it Ihould be boiled with the liver of antimony, others with the 
glals of antimony, and iaftly, fome with both thele preparations. The jn-oportion 
alfo of lire ingredients, the length of time of boiling, the method of rryfiullizing 
and drying the fait after it has been boiled, are different in different difps tifatoric.'.. 
In whatever manner cream of tartar is treated with the above ire i turned prepa- 
rations of antimony, we always obtain an emetic tartar mucli preferable to 
tiie ancient emetic .preparations of antimony. But we are alfb certain that the 
emetic tartars obtained by thele feveral procefles are fometimes more and Ibiiie- 
times lefs emetic v which difference is certainly a great inconvenience for lb im- 
portant a medicin.al preparation as this is. 

Frobably this diverfity has been occafioned by perlbns not confidering, or 
not knowing, that -th». emetic quality of this prep .ration proceeds from the me- 
tallic earth being diflblved by the acid of tartar, and forming with it a kind 
of foluble tartar, a true neutral fait, no lefs capable of a very exafl faturation 
than the vegetable fait, the fait of Saignette, and all the other foluble tartars. 
For this iiuuration being a fixed point, and eafily to be found, would probably 
have been univerfally prelcrihed, as is done for all other neutral fairs, if it had 
been well known to have occurred in this inftance. But as it is now I'ufEciently 
afeertained, we may hope that all the faculties of medicine will adopt it, that 
there may be hereafter only one kind of emetic tartar, always equally ftrong. 
Upon this fubjeiEl we fliall add fome obfcrvations. 

Firft, although .rcgulus of antimony be eflentially emetic, it neverthek ", 
produces lefs effeft than tlie liver or the glafs of antimony, bccaule it 
is .lefs ibliuble. Thefe two preparations, which are only the metallic earth of 
antimony deprived of a part of phlogifton neceffary to the regaline Hate, 
are for that 'reafon more .eafily foluble by acids than the regulus, and are 
confequently more emetic. But the glafs is ftili more -emetic than the liver, 
(becaulc it has lefs phlogifton j and it accordingly feems to be the moft emet c, 
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and moft foluble in acids, of all the preparations n: H ' 

neral. f 

Secondly, the end propofed in makinp; emetic tartar, c ' , - ’ .tdc 

preparation of antrmony, in which die iTictallic earth i.s « ^ arid, 

and is foluble in w'ater by means of that nci'i, and is . ^ .1 the 

inconveniences of the ancient anrimoniai emetics, ihc rhir ■ ‘ See. 

'The principal inconvenience of thefc emetics is, that t ulr t very 

uncertain. Sometimes thelc eltecls are not fufficiently f ionrv, t more 

frequciuly too violent. Thefc dhferenccs of the lame mediem,. miration, 
(;iven in the (amc dofl'S, fliew that the circumftanccs on wif; »:■ a'iion 


tkpends are variable. They cannot adt invernaliy, till they ar^ c d : tliey 

can only be diholvcd by the acid or other liquors of the body tihiL are capable of 
icrraeiing them ; But the quantity and Ifrength of thefe fliliolving liquors in the 
body are very variable, according to the different conftitutions and flates of the 
armcn^ary viaoai. liefulcs, the greater or lefs divilion of thefc antimonial prepara* 
non:; ..vc/:s more or Icfs their folution in the body. We need not therefore 
v/cr,wcr that their eiuefic effects ti.-auld be fo variable and uncertain. 


/ iu-fc inconvenienc cs are avoidicd by giving a faline quality to antimonial 
ciucd by uniting them with the acid of tartar. They then become entirely 
i )h!hl- in water by means of this acid ; and the whole quantity of them w'hich 
is adn i.iiiflercd produces conffant and unifenn tffedls : hence emetic tartar 
is pi (durable to all orher ancimonials that arc not in a faline ftate. But this 
]/icy /.ration alib nudl be more or Icff- emetic, according to the miantity of 
u-gu] or ni^Hrdlic e utIi whicii it concaii'.s. Accordingly, Mr. Geoffrey found 
by exatninadon of fcvcral emetic tanar>, that an ounce of the v/eakelt of thelc 
roriiahud fronn thirty to ninety grams of regulus, that an ounce of moderate 
hrcr.pih contained about 108 grains, and tliat an ounce of the flrongell kind 
c i y; ryains ot reguius. 1 he detail of his experiments may be feen 

j.j d’.v Mcn/'irs (-f the Academy for the year i 7 ^4. 

d iu.ie chi‘’!cvcnces of ilr ngth irsufc pn)Ct cd from the different methods cm- 
r' pixpare die cir.etic tartars, and from the more chiefs perfefl faturatioii 

t i u)'-' r cid ci tai'tiir. 


M . Ecaumc ninny s i/om experiment, th u this acid may be cafily faturated with 
rcgui-jiC p:ut or anuniony : and as tiy" ejafs of aiuiii'^ony is the mofl' emetic 
an-: ■ it hdu.dc* ot a!I tlic aiuimonial prepm -u ions made by lire, wc ought to pre- 
o‘r . T..; a;i '>ih*..rs in the 1 1\ p. nation ol a ijcrfc dly neutral antimonial foluble tartar. 

: wc ivjii mix tngcUher equal parts of cneam nt tartar and of 

riled ‘ ^ d s of antimony, or rather a larger quantity of the latter inorc- 
( i.nr. T'ifis mixture is to be thrown gradually into boiling water*, nul^the 
boiling; nvu'd be continued gently, rill there is no longer any ciVerv^cfcence, 
■^i)A t\\{ the ere. nn of tartar bo entirely faturated. 'l lie liquor i.s to be filtrated ^ 
and upon t^;e ff'^er wc may oblcrVc a certain quantity of iulphureous matter, 
tcj ( ihc'r vv’uh ionic undifibb ctl part of the glais of antimony. When the fil- 
t-aU‘d. liepaer rs c./cljd, fine cryLcals will l>e formed in it, which are a foluble 


r [ nrccJy farui.ir.d with glafs of antimony. 'Fhe cryllals of this fak have 
tne fo:m of rriangu'iar 1 yi amids (r?). They are tranlparcnt while they are 


cv >> p 


1 '; .ac.hvT p '/I'.aMy .11, pyramids, the Uifis of each of v^liich is a tiiunglc ; for 
yres-rnid ncaii evidently h ve, i*t Italt, four lolid 
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moifl; i but by expofure to a dry air, they lofe a part t>f t!io water of their cryiUl- 
ii<jatio\ and become opake and white. 

As t{V perfect faturation of acids requires conflandy a cieterniiivite quan- 
tity of Ay fublbance whicli they can diliblvc, we fii jukl be i.cit.nn, by la- 
turating^mpleatly cream of tartar’ with glals of antsmoriy, that the emetic 
tartar tj|ws prepared would conftantly contain the fame proportion of emetic 
antinio/ial parts. The cryftalHzing and draining of neutral fults in general, is 
a good method for obtaining them in their moft perfecl Hare ; accordinsriy 
this iak ought to be firft cryftallizcd ; but as by exponne to the a fUon of air it 
is apt to lolc fome of the water of its cryftallization, it ought, immediacciy 
after it has cryllallized, to be well dried; and then it would remain unchanged. 

I ha'/c frequently adminiftered emetic tartar tiuis prepared, and 1 have al'.vavs 
oblcrved, that it very well produces an emetic cffeifb when taken from a gram 
to two and a half, or three, according to the conftitution of the patients. 

Authors who have given receipts for the preparation of emetic tartar, have 
differed, as we have obferved, not only as to the kinds and proportions ox the 
antimonial preparations which they direft to be boiled with cream of tartar, 
but alfo as to the duration of the boiling. Sonte of them require that rive boil- 
ing fhotdd btft twelve hours, and others only a few inftants, believing with 
rioHinen, t t thi- 'xlt is fufeeptible of decompofuion and of lofing its emeuic 
qurifuv by a ing co; - ,nued boiling. Mr. Bcaume has determined this matter liy 
well-c^onci'idi 1 expv : . , 018 , which flicw that emetic tartar, like other metaiiic 
laics, is capabn of bainr, , rompofed by other metals to which its acid ius a fti 'inger 
affinity than i e nu tajllc bans, and that iron particularly is capable cA' pro- 
ducing this efi'e. . upon cniclic tartar-, fo that if it be boiled a long rime in in 
iron veirel, it is a.iually decompolcd, and the liquor is gradually changed nvo 
a rartarifl’d timfluro of Mars. But Mr. Beauine alfo found that emetic t;v. t.'.r 
may be boiled during any length of time in velfcls made of fiivcr or of glals, 
witliout bcinCT decompofed. 

Tiic rclults of thefe experiments of Mr. Beaume are, i. That any vefTels 
ought not to be crai-Joyed in the preparation of emetic tartar ; that efpeciaily 
iron, and even copper, ought to be avoided, for this latter metal is found alfo 
to a'ft .a liede upon emetic {artar -, and that veffcls of fiivcr or of glafs ought to 
be iifed. i. 1' lilt as the inten<-on of the operation is to faturare perfectly the 
creun of larcar, the boiling ri ill be continued till this faturation be eflefteu, 
which req ii ■ a lo. , time >vnen the glafs of antimony is grofiy pounded, 
but a mucii inoner me %>.:> ■; it is well porphyrifed, as Mr. Beaume pradlifes. 

We nmil cekne.-. dgc it..: emetic tartar, prepared by thus fiiturating com- 
pletely the acid arrar \vuh gltfs of antimony, muft be infinitely more 
uniform in its e.fil- , than whai is obtiiined by any of the other procefles 
hitherto pradliied. jvertliciel's, when wc rcfledl on the nature of the giai's 
of antimony, wee miOt affirm •! this emetic preparation, notwithftanding 
its pcrfedl'faturatim , mull ab- u} . be of equal ilrcngth, Glafs of .antimony, 
is made by fufing the grey calx of antimony, calcined to a certain degree. Vd'e 
know a’fo, that if i” be too litde calgned, we fhall obtain an opake maiter, 
that refembles the li 'er more than the glafs; but that if it be too much c.f.- 
cined, it cannot be vitrified, nor even fufed, by the moil intenfe heat. Dl'c 
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l I'vrccn »he d'-grcf of calcinarion which is fufficient to give an Opake fulcd 
rn.nrcr, and the degree when it begins to be unfuiible, there are ma iy iiucr- 
rr.ecli.ite degrees of calcination, all of which are fufficient to prodiuie glaffijs 
of antimony but thele glafles differ in degree of iranfparency^ mteiifity of 
color, and fufibility, according as the calcination has been more of Icfs coni- 
ph-at. We cannot doubt that different glahes of antimony muff 'be more 
or Icfs emetic, and that perhaps different quantities of thefe glafles areXequiicd 
for the perleiff: faturation of the acid of tartar. Befides, we are not only igno- 
rant of the degree of calcination which renders the glals moil emetic j but aiib, 
if we did know it, wc have no certain method of attaining it precifeiy. 

Hence,, wc arc not certain that emetic tartar, prepared by faturating tartar 
v/ith glafs of andmony, has always an uniform and corrftant emetic power. 
'I'hefe confiderations have determined me to fearch, among tlie fcvcral prepa- 
rations of antimony, for one which ffjould have the lame advantages that giafs 
of antimony has, of being convertible into a neutral lalt by means of tartar, 
wirhonr the inconveniences of its uncertain degrees of emetic ftrength •, and i 
have f'und that the powder of Atg'^roth, or mercury of life^ is capable of anfwenng 
thefe intentions.. 

Thi.s preparation, which was formerly employed as an emetic, has been juflly 
rejected with the other antimonials that have not a faline quality, becaulc it has 
the fame inconveniencies as thefe have. It occafioned accidents foterijble, tliat 
fonie phyficians have affirmed, that it ought with more propriety to be called 
tlie mercury of dectb chan the mercury of life. But thele ratal effects do not 
prevent the poflibiliry of rendering it a good remedy by a proper preparation ; 
in the fame manner as glafs of antimony, which given lingly produced much 
niifchief, has faved many lives ffnee ic was converted by its union with tartar 
into a moft efficacious remedy. 

I'wo caufes concur in rendering the powder of Algaroth a violent and un- 
certain remedy. The ffrff is common to ic with glafs of antimony, and with 
all the other antimonial preparations that are not faline % anS is, its want of folu- 
bility in water, for the rcafons that wc have affigned. i»The fecond caule of 
tlie violent and uncertain efte£b of powder of Algaroth is, that a certain quan- 
tity of marine acid remains united with it, and oommunicaces to it a certain 
degree of cauftic quality. But both thele caufes of the bad effedls of this pre- 
paration may be eafily and certainly removed. For, by waihing it with a 
little alkali, all the arid may be leparated. And I have found from 

experiments, that the powder thus wafhed is altogether foluble by cream of 
tartar, and of being thereby convertible into a foluble emetic tartar, perfefbly 
'v atralj for which purpofe, nothing more is required than to boil it, and fa- 
. urate it with cream of rartar, and to treat it in the manner above directed for 
the preparation of emetic tartar with glals of antimony. We may eaffly per- 
ceive that powder of Algaroth thus prepared is a calx of antimony conffantly 
of the fame degree of emetic ftrength. It is emetic, bccaufe the regulus of 
antimony ffrff aiffblved by marine acid, and afterwards feparated from that acid, 
retains the quantity of phlogiffon that is aeceffary to give an emetic quality 
to the calx of antimony : but the quantity of phlogiffon which it retains, and 
therefore its emetic power, muft always be the fame : for the qiarloe acid of 
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the cormfivff fublimate, which afterwards becomes the acid of the butter of 
antiniorvjiu is always the fame in tjUantity, and in its degree of concentration 
and of aAivity : confequently the calx of antimony feparated from it nuift al- 
ways conti\n an equal quantity of phlogifton ; and is therefore much prcfenible 
to glafs oifVndmorjy, winch contains Ibmetimes more and iometiines f G phlo- 
gifhin. / 

By fu^ftitiiting therefore powder * f Algaroth to glafs of antimony, and by 
treating it in the manner above-:*' enrioned, we may c^biain the m( ' uniform 
and certain emetic tartar that can be r>repare.d : phylicians, w!io iruil [)c jen- 
fble of the advantage of fuch a remedy, need not be anxious concciiiin^ its 
degree of ftrength*. If it were once known, ti)ey would have occafion cniy to 
attend to the fenlibilicy or irritability of the conilitntions of their paiienrs. 

/be articles An^jumonv, P<>wdlr c/' Aigaroth, Glass /?/ Anttmonv, attd aJfo 
all the other preparaiions of cMlmo7iy. 

DCLXXX. T A R V A R (V I T R I O I. A T E D). ViM-iob 
ated tartar is a neutral fait con.* ofed of vitrioilc acid latiirau d with the h\i:d 
alkali of tartar, or witli any other very pure vegetable hxed alkali. 

Idiis fait is prepared by pouring vitr iolic acid into a loludon of vegetable al- 
kali, till no more effervefcertce appears, or till the liquor becomes perfi*ft!y 
neutral, which may be knov'ii by the ordinary trial of i)rup of violets. From 
this liquor, filtrated and evaporared, hiiaJl crydalJs are obtained, each of w.hich 
has many Tides, ihmetimes more and Ibmetimes fewRT ; for the ctyftallizatio i 
of this fait varies much in chis reipedl. It is, in general, one of thofe falts, the 
form of whole cryftals is the leall conilant. T he greareft number of the 
cryiials of this fait appear to have been cubes, the angles of which have been 
cut off. 

Viu iolated tartar is one of the falls w^hich cryftallize better by evaporation than 
by cold.. It requires a large c]u^anity of w^ater to dilfolve it. According to 
Mr. Spielman’s evperiments, thirty grains only of this fait arc Ibluble in an 
ounce of water whth a heat marked by ten degrees above o in the fc.de of 
Mr. Reaumur’s iherr^omeler. Its lafte is moderately faliiie, and I'omewhat 
difagreeable, but not acrid nor lharp. It decrepitates, when heated fuddenly 
and ftrongly. It contains a linall quantity only of the water of cryllallizaiiun, 
by means of which it cannot be liquefied j neither can it be fufed but by a very 
intenfe heat. 

As vitriolic acid has a greater affinity with the fixed alkaline bafis of the 
vitriolated tartar than wi th any other fubftance, excepting phlogifton, and as 
this alkali has a ftronger affinity with this than with any other acids, hence 
vitriolated tartar cannot be decompofed but by means of the inflammable prin- 
ciple, as in the procefs for making artificial fulphur. Mr. Beaume has indeed 
difeovered that vitriolated tartar may be decompofed in the humid way, by 
nitrous acid alone, which difengages the vitriolic acid, and forms nitre with 
its alkali. But if we examine well all the circumftances of this phenomenon, 
we fiiall find that this is no exception to the general rules concerning affinities, 
and that phlogifton is the principal agent in this fingnlar decompofition, as 
Mr. Beaume has Ihewn in the explication that he has given of it. (d) 

{d) Vitriolated tartar may be decompofed cording to Mr. Beaume. Equalpartsofvitrio- 
by nitroua acid in the following manner, ac- latcd tartar and nitrous acid arc put into 
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Vitriolated tartar may alfo be decompofed by means of a double affinity when> 
it is mixed with fokitions of certain metals in acids* But as by phlogiPon only 
metals are diflblved in acids, we need not doubt that this principle has • Ifo fome 
influence in thcfe decompofltions. 

Since vitriolic acid has a greater affinity than any other acid with fixs^d alkali, 
we may therefore make vicriolated tartar hy applying that acid to anyV neutral 
flilt computed of an acid and a fixed alkali, as in the decompofition on nitre ; 
and fince fixed alkali has a greater affinity with vitriolic acid than any other fub- 
ftance, vitriolared tartar may be therefore made by applying a fixed alkali to any 
vitriolic neutral fait, the bafis of which is not fixed alkali* Accordingly, all vitriolic 
fairs with bafes of volatile alkali, of calcareous, argillaceous, or metallic earths, 
may be decompofed by fixed alkalis; and the compound formed by thefe dccom- 
pofitions will always be a vitriolated tartar, coufifting of the fixed alkali employed 
in the operation, and of the vitriolic acid of the decompofed neutral fait. Hence 
we may perce ive, that vitriolated tartar is made in many chemical operations. 

Before the theory of thefe operations was underfiood, and before the fixed 
vegf'^able alkali v/as known to be the fame from whatever vegetable it was 
obL^ined, the fcveral vitriolated tartars formed in different operations, and with 
the fixed alkalis obtained from difiircnt vegetables, were believed to be dif- 
ferent kinds of fairs, and were diflinguiffied by different names ; as the Ja/ de 
d’lobiis^ fal polychrejl of Glafer^ arcanum duplicatum. But we now confidcr all thefe 
lults as the fame vitriolated tartar, with which the other names arc fynonimous. 

'fhis fait is not of any ufe in the arts, and is but little ufed in chemiftry. It 
is principally employed in medicine. Like the other neutral falts with bafes 
of fixed alkali, it is aperitive in imall dofes, as a gros f’72 grains] ; and it is 
laxative?^ when taken from fix gros to twelve. The vitriolated tartar which 
is prepared by decompofing nitre with vitriolic acid, called fal de duobusy has 
been much celebrated as a remedy againft the efFefts proceeding from an cxrrava- 
fation of a milky humor, for which difeafe it has been conlidered as the befl refol- 
vent and evacuant, Neverthelefs, as Mr. Baron well obfciwes in his Notes on 
Lemrry, no reafon can be ^iven for preferring this fait to Jither neutral falts* On 
the contrary, as it is one of thofc which are molt perfedlly faturated, its action and 
qualities muft be lets efiecflual than moft of thefev See the articles Aqiv> (Vi- 
triolic); Aj.kalt (Fixed Vecetabt.e); Crystallization; andSAhr. 

DCLXXXI. T E R R A F O L I A T A T A R T A R I ; Foliated 
Earth of Tartar. This riarne has been given improperly, and merely for 


^ nn'^trafs, and heated till the fait he difl<>lvcd. 
F fom the liq^uor, when cold, true cryftals of 
may be obtained. Mr. Beauinc believes 
.ac this decompf>rition is effetfled by meant 
of the greater affinity of the nitrous than of 
the vitriolic acid to the phlpgifton, which, he 
iuppofes, entcis into the compofuion of the 
v:?f io)ated tartar : and he thinks that the rea- 
fj>ti why this decompofition does not happen la 
the dry way or by fufion, as well as in thJ 
h’lmid way or bp cold (blution, is, that thJ 
nitrous aud is in the former cafe diffipatej 
by the a6fion of the fire. This finguiar 


which feems to contradiil a general opinion, 
namely, that vitiiolic acid is more difpofed 
than nitrous acid to unite with fixed alkali, 
is alfo confirmed by the intelligent and ac- 
curate Mr. Margraaf, who further affirms, 
that in the fame manner of treatment^ vi- 
triolated tartar, Glauber’s fait, and nitre, 
may be decompofed by marine acid. As 
marine acid is certainly not more difpofed 
to unite with phlogifion chan nitrous and* 
vitriolic acids arc, Mr. fieaume’s explanation 
of this lingular decompofition. does not feem 
to be lalisfadlory. 
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the fal^'tof fome earthy appearance, to a neutral acetous fr,!t with hops cf vegetrhk 
fixed alhdi., or to a combination of the acid of vinegar, lluui.uc-d with the aJkali 
oftartaiVof other vegetable matters. This fait has alio jWt n called fv-tw- 
rated tartr^r, altho’ it really be very different from true tartar, but oaly becauie 
the alkali' of tartar is united with an acid, which in fome icfpcifls is limilar to the 
acid of/tartar, but in others is very different, as may be feen at the articles 
Tartar Vinegar. 

'J'he terra foliata is made, according to moft difpenfatories, by pouring ujron 
a quantity of alkaline fait of tartar, in a glafs-cucurbit, a fufficient (piaruity ot 
good diftilled vinegar, at different times, to faturare all tlie alkali, or even a httlc 
more than is neceflary for that purpofe, and till the cfferveicence entirely ceafes. 
This faturated liquor is to be filtrated, and evaporated to drynefs, with a gentle 
heat. The dry fait thus obtained is to be difiolved in fpirit ot wine, and the 
folution is to be again evaporated to drynefs j by which means a fait is ob- 
tained more Or lefs white, of a filky appearance, and compofed of fmall feales 
or leaves, from which it has been called foliated. When the fait is dried, and 
while it is yet hot, it muft Hurt up in a well clofed bottle, becauie it quickly 
becomes moift by expofure to air. 

When diftilled vinegar is poured upon fait of tartar, little or no eftervefeenre 
is made at firft } but afterwards, when more vinegar is added, the cffervefcence 
becomes fo confidcrable, that fbme of the liquor will flow over the vefiel, if 
care be not taken. This cffervefcence is produced by a large quantity of air 
that is difengaged during the laturation. Accordingly the vapor extricated 
during the cffervefcence is very aerial^ and fo pungent, that if it be confined 
fbme time in a clofe vcffel, and then fet at liberty, it is as irritating and fuf- 
focating as volatile alkali, or volatile fulphureous acid, although it be really 
different from either of thefe : for this vapor is nothing but .“lerial water fimilar 
to the gas of fpirituous mineral waters, f e) 

When the'faturation is advanced to a c.Ttain degree, the cffervefcence di- 
minifties, and even ceafes entirely, although the faturation be not yet com- 
pleated ; the reafon of which is, that the laft portions of acid and of alkali do 
not very readily combine. Tlic combination may be fitcilitated by frequently 
agitating the liquor, by which means the effervcfcence may be again renewed. 
When the liquor cannot by agitation be made toeffervefee njore, it may be then 
allowed to ftand during fome time, as Mr. Beaume pradifes. I’his chemift, and 
very excellent obferver, has remarked,'that the mixture dcpofites a certain quantity 
of earthy matter proceeding from the fixed alkali, and which muft be neceflarily 
feparated by filtration, to obtain a very white foliated earth of tartar, lie has 

(e) The vapor which caufes the cffi-r- that this effervefrence does not begin im- 
vefccnce in the preparation of this fait is the mediatrly upon pouring on the vinegar, is, 
fixable air that is difengaoed front all mild that a part of the alkaline fait employed is 
alkaline (ubftances by means of any acid ; generally caufitc, or deprived of its fixable 
and the humid part of this vapor is nothing air, which part unites with the acid pre- 
more than fome particles of the effervefeing .ferably to the mild part of the alkali, and 
liquor, which are forcibly thrown upwards by wbforbs any air that is extricated from this 
the riflng air, and which form a fmall jet or latter part : and therefore till all the cauflic 
fhower above the furface of the effervefeing alkali be neatly faturated, little- 

liquor. See Air (Fixable). The reafon or no cffecvefccnce can happen. 
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alfo oV):'i.Tveci, that when the alkali employed is very pure, and frcarfram 
any iiii-vuire of neutral fakn, ilie. faline matter produced by the proccfyhas no 
Ibliaifd or cryllallizcd appearance. 

Vv'e have already'Jrcmarketl, tliai foliated earth of tartar is a deliqucfccnt iMr. 
This quality proceeds from the wcakneis of tiif union of the a(;id^wilh the 
alkali ; the caulc of which nifrkt union is, that fume oily and Ijnrituous p^iciples 
nrc united with the acid in vi/iej'ar. The tafte of the (oliared earth ivfliarp, 
punj';ent, almoft a little cauilic, and partakin'r r.c liie fame time of the talle 
of vinegar and that of fixed alkali, ibis fait is one of thofe that arc folubU: 
infpiritof wine. Ii may be decompofed merely by t.he action of fire -, and f om 
it, as from any other acetous lilt, nuiy be obtained by diltllhtion, a radical 
vinegar, very penetrating and very concentrated. 

Foliated earth of tartar is little ufed, but in medicine. It is confidered as 
a jiowerful rcfolvent and aperitive ; and it probably p>)(le(Tes thcCr qualities, 
merely as it retains fome of the adtion of the acid and of the alkali, of whi..h 
it is compofed. Its dofe is from fifteen or twenty to thirty«fix gr.ains, or 
even more, when no irritation is apprehemied. See the articles AncaLt (Fixed); 
Salt; Salts (Neutral); Vinegar. 

DCLXXXn. TERRA J A P O N I C A. See Japonic Earth. 
DCEXXXIIl. T E S T, end TESTING, (f) 

DCLXXXIV. T 1 Nf Tin is a metal, the color of which refcmbles that 
of filvcr, but is darker and lefs white. It is foftcr, Icfs elaflic, and Icfs I'onorous 
than any other metal, excepting lead. 

When it is bent backwards and forwards, it occafions a crackling found, as 
if it was torn afunder. 

Tin has, like other imperfedi: metals, a fmell and a tafte. 

It is much lefs dudlile than fome harder metals; although it may be beat 
into very thin leaves. 

The tenacity of the parts of tin is not very confidcrahic, fince a wire of 
this metal, the diameter of which is fer of an inch, can fupport a weight of 47^. 
pounds only. • 

It is the lighted of all metals, as it lofes only 4th pare of its weight, when 
immerfed in water. It is very fufible, and requires for this purpole a heat 
much lefs than is fufficient to make it red-Jiot. 

With the heat neceflary for its fufion it may alfo be calcined, or at lead 
deprived of 1*0 much of its phi agifton that it appears in form of a grey calx, 
which cannot be reduced entirely to tin without the addition of fome inflam- 
mable matter. 

orkmcn call this imperfedi calx of tin, a/hes of tin\ and thofe who travel 
in the country, cading tin fpoons, call it drofs of tin. This they carefully Ikim 
off, pretending thereby to purify their tin. But they preferve this pretended 
drofs, and reduce it to tin by melting it with fome pitch. 

Thefe allies of tin, like other calxes of metals, may be further deprived of 
phlogidon, by a calcination continued with a more intenfe fire, by which means 

(f) Test Testing. A tell is a largelkind of cupel ufed in operations for refining 
large quantities of gold and filver by means oflead j and the operation is called t^ing. Set 
Cvp£L ; CvPELLATioN, and Refining. 

It 
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it betimes more and more white, hard and rcfraiflory, -Tt is then called puti} 
and is'^fed in the arm tor polilliinp: g^afs and other hard ' odiei. 

Calx ‘ot’ tin, very whice and wtii calcined, is a very aedi a/dory ru'aflaiice. 
Its beaunful whitenefs and refra 6 lory '(.lality render it rapii le of lorniiiij';, 
togeths' with fonie fufible and vitrifiible matters, a white eiumel, which is 
uied af a white glazing or covering for delf-ware. See Dci.f-W \r r. 

The rnofl' ordinary method or preparing this party, is by mixing togerhiT 
lead and tin, and expofing this mixture to a Ifrong heat. Thcil' tw(j metals 
have been found to be more eafily calcinahlc when mixed th.m when lingU-. 
l?y adding to the calx thus obtamed fome fanJ and vitrifiable Halts, and by 
fuiing the mixture, a very be.iutiful whice enamel may be made : fur lead does 
nor, like tin, lofe its fufible quality by calcination. 

1 have expafed very pure tin, fingly, to a fire as ftrong as that of a glafs- 
houie, during two hours, under a muffle, in an uncovered teft:-, anal liaving 
then examined it, I found it covered with an exceedingly white calx, w hich 
appeareil to have formed a vegetation i and under this matter, a rcaldiih ca'x, 
and a tranfparcnt hyacinihine glafs ; and !allly,,at the bottom, a piece of tin 
unaltered. 'I'his experiment was ieveral times repeated with the Ki.ne liu cel's. 

Niue mixed with tin nuy be inflamed, audit hafiens conlider.ibiv tlie 
cination of this, as it docs of orlicr impcrfeCl metals. 1 he vajior., which rhe 
during the ieveral calcinations of this metal have generally an alliac e.ius or 
arienical I'mell ; bccaufe tin generally contains I'onie arlenlc, as Mr. Macgraaf 
has oblerved. 

Although tin be one of the moil calcinable metals by means of fire, it is 
much lei's apt to rult by the combined action of air and water, tlian iron 
and copper. Its I’urfai e, when it is clean and fiiining, lole.s indeed irs liillre, 
and Tarnifiics quickly by expofure to air, but the ilighr kind of rull whicii is 
there formed remains thin anil I'uperfirial, and tloes not advance fo deeply into 
the jubilance* of t!’.e metal as the ruft of iron and of copper generally does. 
Hence tin is advantageoufiy employed to cover many utenfils made of ihefc 
metals. See I'i.mnino. 

Every acid is capable of attacking or difiblving tin. 

Vitriolic acid requires to be affifted by a certain tiegree of heat to difluive 
tin efticacioufly. 1 have obferved, that during tins folurior. i'ulpliurcous vapor.s 
arc railed i and I have even leparated fome bl.rc.k p.rrriclc.s, w.hich I have found 
to be true inflammable fulphur. The produiflion or extraction of this ilil- 
phur requires a particular examination. See Sulphuk. 

Nitrous acid attacks tin with very great violence, efpccially when the metal 
is much divided. But when the acid is very pure, it rather corrodes and cal- 
cines than diflblves tin. As the phlogifton of this metal is not very ftriclly 
engaged, the nitrous acid chiefly attacks it by means of this principle, which 
it icizes, and feparatts from the tin, that i.s thus reduced to an unfoluble white 
earth, or calx, depofited at the bottom of the acid. This calx of tin made 
by nitrous acid appears to be as perfectly dephlogifticated, as that which 
had been expofed during a long timel to fire. I have attempted unl'ucrefs- 
fully to reduce it to its metallic fiate,] This calx makes a very good whlrc 
enamel. \ 
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The acid of commpn fait diflblves tin perfcdly well by help of heat. >have 
obferved, that when I put a confiderable quantity of fine granulated Xin into 
a matrafs, and poured fbme fmoking, and conrequently colored, fpin; of fait 
uiion it, that the ^id quickly cealed to ,fmokc, and loft its colorp that it 
attacked the tin with a fenfible but moderate jtffervelcencc, and became fatu- 
rated with it. This acid diflblvcd more than half its weight of tin. Xhe’iyapors 
which rofe during the folution had a difagreeable arfcnical Imell ; and the 
foiution when faturated was clear and colorlefs as water. Having kept the 
Ihlution in a bottle, I obferved that, during the winter, it almoft all cryftal- 
lized, and that the cryftals became fluid during funimer. , Some years after- 
wards a white fediment was formed in this folution. 

Tin hits a greater affinity with marine acid than fome other metallic fub- 
ftances which have alfb much affinity with this acid j for it feparates the marine 
acid from luna cornea, from corrofive fublimate, and from butter of antimony. 
When tin is mixed, efpecially with corrofive fublimate, it dccompofes this fair, 
even w'ihout heat-, and the mixture produced becomes moi (I by expofure to 
air. If it be dilHlled before it has imbibed much moifture, a very fmoking 
fpirit of fait, called fmoking fpirit of LibaviuSt is obtained. See Spirit 
(Smoking) 0/ Libavius. 

This acid retains much tin tiilTolvcd, Ibme of which it raifes along with it in 
diftillation, as it does feveral other metallic matters. Accordingly, in this 
diftillation, a concrete, faline, metallic matter is fublimed, that may be called 
lutter of tin : which name has been given by fome chemifts to the fmoking 
ijiirir. 

From the detail we have given of the folution s of tin by nitrous and marine 
acids we may perceive, that the former acid deprives it of all its inflammable 
principle, but has no aftion upon its dephlogifticated earth ; and that the 
efleds of the marine acid upon this metal are quite the reverfe. Accordingly, 
when thefe two acids are united together, forming an aqua regia, they compole 
a m( nftruum, which ads very efficacioufty upon tin, on account of the activity 
of I lie nitrous acid, but which does notdeftroy the metal, as nitrous acid fingly 
c'kas, becaufe the adion of this acid is moderated by tiie marine acid ; hence, 
the more nitrous acid is confined in aqua regia, the more fimilar are its effeds 
upon tin to thofe produced by nitrous acid alone and reciprocally with regard 

ro rnaiine acid. . .^ . , 

A go-vd folution may be made of tin in aqua regia, if attention be given to 
the following particulars. A fmall quantity only of tin ought to be put into 
the. acid, and no more added till the firft piece be entirely diflblved j becaufe 
wh; n much tin is added at once, the heat occafioned by the folution encreafts 
tl.c adivity of the folvent fo much, that the tin is as much calcined and preci- 
pitated as if pure nitrous acid had been employed bui when the tin is added 
gradually, and the heat is thus reftrained, the aqua regia may be lo charged 
with this metal, that it lhall be thick and vii'cid, like a a liquid tranfparcnt 
refin. The folution thus charged has a yellow-reddiffi color. 

We may obferve, that in this folutioni tliere is a confiderable quantity of tin 
upon which the nitrous acid of the aqua regia has not exhaufted all its adlion, 
although this menftruom feems to be m^e than faturated; for 1-have obferved, 
that when this liquor is heated, an cfFcrvcfcencc happens entirely fimilar to that 

which 
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which is occafloned during the Iblution of metals by acids. Thi.s effcrvclcence 
lalls ti;^ the parts of the tin which were only half difl'olvcd have been redifiblvcd 
a fecondj^time ; after which the folution is found to haw lo^ its color. Some- 
times thi^ folution becomes quite fixed or fblid when it coo|i, and appears Lke 
a firm jeLy, and tranfparent as cryftal. 

All tVe folutions of tin are acid and corrofive ; and may be decompofed by 
being fluted with much water i in which cafe, the tin is copioufly precipi- 
tated in form of a white calx. 

When a folution of tin is mixed with a faturated folution of goUi, and wlicn 
the mixture is diluted with a large quantity of water, a purple precipitate is 
formed, called purple powder of Cajfius. See that word. This powder ih em- 
ployed for painting on enamels and on porcelain. 

The folution of tin in aqua regia, added to the tinctures of cochineal, of 
gum lac, and of Ibme other red tindtures, heightens the color of thefc, and 
changes it from a crimlbn or purple to a vivid reddifh-yellow or fite colored- 
fcarlct. Dyers call this foliftlon of tin, with wliich they give a fcarlet tinge, the 
compofition. We may obferve, that this color fucceeds only with wool and other 
animal matters. Attempts have been made, but without fuccefs, to give this 
color to thread, to cotton, or even to filk, although this latter fubftance has 
many properties of animal matters. 

I have alfo obferved, that the larger quantity of nitrous acid is contained in 
the aqua regia, which diflblves the tin, the nearer does the red color commu- 
nicated to cochineal approach to the vivid yellow j fo that the folution of tin 
made with marine acid alone, or with vitriolic acid, do only give to red 
findlures a crimfon color, as alum does. See DvtNo. 

Vegetable acids, as vinegar and cream of tartar, are allb capable of diflblving 
tin : but the properties of thele folutions have not yet been well examined. 

Tin, according to Mr. Geoffroy’s table of affinities, has a ftronger affinity 
with the acid oi common fait than regulus of .antimony, copper, fdver, and 
mercury j bccaufe 'the combinations of this acid with thele metals are decom- 
pofed by tin, which^precipitates themt and unites with the acid. 

Sulphur may be united with tin by fufion, and forms with it a brittle mal's, 
more difficultly fufible than pure tin. Sulphur has in this refpecfl the fame 
effeft upon tin as upon lead. The allay of fulphur leflens the fufibility of thele 
very fufible metals, while it encreafcs the fufibility of other difficultly fufible 
metals, as of iron and copper. 

Tin may be allayed with all metals by fufion, and in all proportions; but it 
abfolutely deftroys their duftility. A remarkable circumft mce is, that the moll 
dudtile metals, as gold and filver, are thofe the dudfility of which is moft 
injund by tin. The vapor of a fingie grain of tin is capable of rendtring a 
confiderable quantity of gold brittle. The dinfbility of copper is lefs injured by 
tin than that of other metals, although it is confiderably injured, A fingubar 
circumftance concerning this afiay is, that tin, although a very foft metal, and 
not at all Ibnorous, augments confiderably the ftiffnefe, tlie hardnefs, and tlic 
fonoroufnefs of copper, as we lee in bell-metal. 

'rhe allay, or amalgam of tin with n^ercury, is employed to cover one of the 
furfaces ot looking glaflcs, by which tliey are rendered capable of reflecting rhe 

rays 
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niys f)f light, and of forming mirrors. This covering of tin and merc.'jr 7 , 
wivrii is applied upon glafles, is called tinning. 

'i'in, allayed with an equal quantity of lead, forms the folder yacd by 

p]iimi)rr.. / . . . / 

.''ueording to Mr. Gellert’s table, the . affi nivies of tin are, iron, copper, 
and gold. for the allays of tin, t$e ‘’joords Allay, Am gam, 

T n IS not much ufed in medicine, and for good reafons : for we find, from a 
lo. g Differtation by Mr. Margraaf upon this metal, that tin generally contains 
mote or kfs of an arfenical matter, which prolxibly proceeds from the ores </! 
fin. as .all thefc cpntain arfenic. See Ores, and Sm^ltivic cj Oars. M>. 
T'.larprauf difeovered this arfenical part of tin cliietly in the humid way, and bv 
Icluiton in acids. 'I'he white calx of this met.ti is commonly cniplrycC; tn the 
jMvparation of the antihee'ic of Potcntis^ and of the UUy of Fata cdfus : but this 
r. aix is uiilbluble and inciFetT.ual bclides, it appears to furnifa no part of 


the lilly. , 

d'iii is very cxtenfivcdy ufeful in many arts, as we may judge from vvhet has 
iscen f.iid of the difivrent prepesrations .f till'-' meral. 

DCLXXXV. T 1 N N I iX G of C (.. F J’ b. 11, ,/ cf 1 1? C> V. 

Tinning is an operation by which ;i yerV thin liur o; ' i' js .tppiie,! c.) the 
iioface^of fome metals, and clbeciaily of copper a.nd of iron. '1 iie methods of 
tinning ihefe two metals are different. Cojvper is tinned .after :i Ij.v. been 
rorme'd into utcnfils, and by the copptr-frniths who form thefe utenlils. 1 i.c 
tinning of iron is performed upon thin plates of iron, in particular manufaif'.orics 
in France, in Germany, and in fontc titlier p].u":-. Wo.-ktnrn, ralica tin-fntiy 
do only form thefe plates, wiiich are brought icady m; .It- fiorn tiieir proper 
manufactories, into the various iiienni.*. rcqu.re ’ 

The levcral operations for 'inning of copper .md iron arc founded, firiu o:; 
the facility with which tin unites v . h thefe tneials, which b f. grtui, 'hat 
when either of thTc m'-lals are tiniu-tl, iltc tin only re piires to be mrlifd, 
and the others on whieh it is to be applied vie not. ib'eveMiu i ;i.' , tiic 'v incor- 
poiates wiiii thefe iiKcab, diffolves in Ibn.c nicriiure their furfuic, anu iui ois a 
kind of allay, a^leail: when the tinning is v. . ii f)crfn.r>cd. 

Secondly, the foundation of ali the par-' < f the oi-er.r.un ufed to make the 
tinning fucteed is, that metals cannot pen cic i wiiis c ich but when 

they arc in a metollic ftare, and tha* they ta- ? • uicie any earthy inattcr, 
not eveti vvjth tlieir own earths <>': calxes, 

Flence, the w'hole ait of tinning confifl.s in applying mclrc;' i , riie fu face 
of wii'ich (hall be very clean, metallic, and not cov<;red with .my allies or calx 
of i.,i, to the furface of iron or of copper, Vyhith 'no'’ Jfo iie vc> y clean, and 
iree. from all ruff or calx. 

To attain thefe purpofcs, the following meth ' ufed. As' the furface 
of copper is continually altered merely by tlic a 'l.on of air, the workmen, 
before the tinning of any veficl, ferape its furfact with a fteel inftrument 
till it be clean and bright : then they place the veffcl upon kindled c -..is, 
and heat it to a certain degree : as foon as it is hot, they rub it wi .h pitch j 
and then apply the melted tin, which theyppread upon the furface ot the copper 

) by 
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by rftrans of hards. Pure tm is feldoin ufccl for ilus purpofc -, but* g^norjlly i - j 
parts of tin arc* allayed with one- of lead, ^ \ 

The pitch ufed in this operation is quite ncceflary, becLUilvulie of !i 

given to the copper is fufficient to.calcirtc its Jurfacc in ionic .iK;' < i ;s:‘ ! 
this altcfarion, however flight, w'ould prevent the perte adhA (ion ot , 

unlefs, #)y means of the pitch* the ph]<?gitlon v/as i'tlU>scd to it ai tiic vt iy 
itant of the application oj the tin. 'Fins puch prevents alio the il, -e.t e.,'< r .i- 
tion which v/au!d hajqien on the furface ot the tin, or revives tiu; joiall p, iio 
cles of calx \v!;ich a?o formed during l)ie operation- 

When p{ i.ti's ot iron an* to be tilin'^!, tl‘c.y nuiil be pcrfcftly well cleanl. \ 
whicii is '.Ic/'c ov fcouiing them v;it!i liu:;!, ai.d rtt^ening tf^in ibmc Uhi.- in :a a! 
jiepaors : then thc\ arc to be wiped, and dr’cd quickly apB pcrkftly. I . liily, 
they are to he plunged vertically inu. a veflcl eoruainiiig melted tin, tlic luriico 
of vdiich is e were 1 witli fat and. 'l ode fat fubllanccs (fnn rn p; fli j: 

‘urfis'c of the iupply > continual!;* pl’ilo:;iilon, prevent its ealLUj;u! .ci, 

uy will, h US adiieflon ro t!ie iron would lie impedcxl, and alio lender tlic lur- 
fa A* d' ihL >ri, widie d p.ifles through them, fn ter to receive the tin. by 
ihin piungiiis.' ])liu ^ oi :ron into mdicd tin, they arc covered over with th s 
riK't.J, oi are tinned. * . 

Sid arnmeruac i; alio ufed fucccfsfully in the tiding of iion and of copper, 
rncl always f^r iht* fame rcafon. 'I'hc acid of this liiit perfectly cleans the 
lurf-ice oi the metals to ht' tinned, and allb the oily maner contdned in fal 
ammoniac furi ilLes the pidogiihui that is needfary in this operation. '1 hui, 
by heating tiieie metals to a ceruiu' degree, and rubbing them with Idi ammo- 
niac, the tin may !?(' ai ;died imnVsdiatdy afterwards. 

d1ie advantages je'*e ved fre-'»t tdmitig arc very confiderable. As tin is a fofe 
.ind infible mccal, vdills foinved ,>j it alone would not have fuflicient (irength 
*u»u hardnd':> to kc( , iheir iha[?e \n eoinmo vdf, and would alio be liable to be 
melted with ^ im iiji- i: bin wl’wo it is aj^plied to the furtace of hard and 
liiffi'. uhdy tlih'ole -e!.. as eo per nd iron, m.iny veficls may be fabricated, 
winch have lire ;r van^anc oi' being pieierved, by mean.s (h’’ tl^c tin, irom rufl, 
to wliich the copp'. T ai: ’*oi5 are vet) u:l)',eLb. It has been, neverthelcis, jullly 
ali' dged, clnu ei»p[)e! vefli Is ,are not peind.iy prcventetl irom l ulb or verdip;rjle 
by iuAi:ng V and this timif i* lo nv.;^ i ore important, a;, tinneu coj)pa'r vcl- 
h‘i.T .n*'* gencT/hy l e d e p»iep rajkuj (d viduals. "1 licle vcflels therefore, 
even whtii ''-a ht eejt rr> b-e cn. ployed lor this purpolc ; clpetially as 

tm Rii’lf is ii f. I’iCUig liurtful to health, fince Mr. Miugmat difeovered 

that arfenu iv; eoiAai* * * .ilmolt all tin •, and alio beeaule Lad, a moit hurtful 
metal, is ufed in linm >. Ncvcrtiielcfs, tinned copper veflels juay be ided for 
many other purpoles. ik fKuA, the tinning ot copper an'.l iron vcfl'els may be 
improved, by attending to the fundamental princitdes of this art delivered in 
the prelent arri.V-. 

Dcl.KXXVL TINNING ^/LOOKING-GLASSES. This 
o])enuion conliits in applying an aiiialgam of tin and mercury upon one of the 
iurlaces of lof/kiiig-glalTes, by which th.ey are rendered much more capable of 
refl<'Cting ihr rays of light, and confequently of reprclcnting, in a clear and 
hvcly manner, th dnages of objects. 
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This cfittT of the tinning of looking-glaflcs is founded on the fuj^c rior , 
opacity, and confc^iiently on the fnperior refleftivc pov/er ot* mctallk. to all 
c ti.« r fu’ortances. f 

\ . i oO be ti’iped are pl.:ccd U{>cn tables, h) a perfectly horizontal or level 

fia.a. ii. Idle iurfare, ]?revioiiily well cle;:;u\l, i.s to be covered v/ith tin- 
1 - ^c^, which ailo mull be very clern. Uj^on chcG* is p('ured a l^ifficient 
< >. .iiy 'iL>t mercury to cover tue wholt- furface, and it is allowed to reft foivie 
i e, Miwt ii iiiay icnairsanurtc y-. « fi Ctiy vdt!i rlic tin-leaves: tlicn a fmall decree 
i is ? iern 10 the the liipernuous mercury may run oii'; 

uh <. h isiv h’.atieo inL.il he ru-wC-illy ,i*c:d rill the glafs be at laft brou^^ht to 
a v''Tiir,l ii u.cion, by whi^h Ui'.ans no more mercuiy remaiiis than is realty 
roi,:’: d with til* tin. iis the i'urtacc ot* the p/irTs is exceedingly fmoouh 

'! \v. ‘:' ;:'’!hLt'd, thF amalgain i.s in very perkht contact with it, and therefore 

..Jy U!h'.T:.-s to it. 

j hv liicceLs of ti}is operation depencis much on tJ.e ckannefs of the furface 
O; Lite ykfs i lor tiie leaft diii or duft interpoftd betwixt the ania!p;am and tire 
i/.iucc .d t’ne gtafs would ablblutciy pi event the adhefion of conradl between 

tin. (WO bo'dic.s 

hince vitrilkd matters, a? [jafte.> are, cannot unite intimately with metallic 
fiiLh tncts, the adhefion of the amalgam upjon the glaflcs is not lb ilrong us 
that of int ials tipon metals; % in the tinning of copper and of iron, in which 
there is a foluiion, a j)cnerration, and an intimate tinion of the tin with the 
i'urluce of the .iimed metal : but in the tinning of looking-plallcs, there is only 
the iKlhcfion of contact, or of a perfedt juxtapofition, which may take place 
between anv bjdies, however heterogeneous, by the u*pplicatioi\ of iheir 
pjoisflied fuM.ices. Accordingly, tliis rnetaliic covering may very cafily be taken 
oft', ought to be preferved from moifture, and from any kind ot rubbiijj;^ 
liowever flight. For which rcaion, the fupeninous mercury muft be made ro 
run o:Y veiy gently and llowly, ocherwile all the amilgum might lall of? by 
it5 v/eight. 

DCLXXXVII. TING A L. (g) 

DCLXXXVIII. TING T U k E. By this name are dvftinguiflied, in 
rhemiftry and pharmacy, all fpirituoirs liquors that are colored by being 
digeflcci upon difterent fubftunces^ Thefc are, projierly fpeaking, udulions in 
ardent fpiiifs. 

Many chemical preparations are called ihiUnres. We fliall treat of fome of 
the elf - of thele. 

DCLXXXIX, T I N G T U R E (A L K A L I N E). See 
'I'vvcT'jRE of Salt of Taiitar* 

';)CXC. T. I N C T U R E of ANTIMONY. This tine- 
' is made/ according to the Paris Djfpenfatory, in the following man- 
ner: Let a mixture of one part of crude antimony with two paVts of the alka- 

{f^) Tinc Ai,. Borax, in tlae crude ftate in to Mr. Cadi.1, it contains a larger quantity 
w 'micIi It is brou'iht from India, ijnd before it . of the peculiar vitrcfciblc earth of borax, 
h rfhmd, is Called lineal. It confub of than the icfined fait commonly fold docs, 
fm.'.ll cryllab, of a yt'!! ^wifli color, and it Scf BoRAX^ andSA'LT (Sedative). 
has a guafy or uiitSUiOus touch. Accoidin^ 

line 
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li.'K*. of be in a covered crucible* and ihe i\i(] ra conl^t^; ' i 

cluni*;’;an hour. '1 he melted matrer is to br pour -J out ;\^arrl as fjon as ii U . ; 
becooic iblid, it is to be pulvcr'led : while yet ho , it us to he put into a 
nuoMais; ajid uj'kon this powder reiliMed ipirit of wine i; .to be ['>ouu*d, 
height above the j)C)wdcr equal to ir»:‘ breadth of th-ree i-ynr;>'rs. This tiiiClr.r;r 
is to bcMigcltcd witli a 5^eu(:lc heat de:nng (cveral days, by vshich it ae-piut s 
a deep red color •* and tlien it is to i)c decanted and preterved in a weii- 
eleded bottle. 

In this tuiion of crude antimony with ItKCti alkali, a liver of finph :r i.s f vmed, 
which diffcivef? the reguline paitof entimony. It is <‘onltque:ii!- an aniinw - 
niaLcd liver ot lulphur, nearly of tiic (‘amc narure as that Wni L Ic s/.rs 
m^ural is tmda : but in tac pret' nt (operation this marter notcihbivtu :n 
v/accr, bur is digelled in fpirir <a w.re; wliich inenttrnnm rccruj to diiibive a 
part of the whole matter, tf.at i^.., a part oi t! c liver of illphui, and hv merns 
of it alfo Ibme of the regtih '^ t i’ aiuiaiony ; for tliis tincKnc ac.,p;irrs a u d 
coljr, and produces naufen, accnn.aig to la‘nicrv^ when r.tkea inu: n lly. :,‘- 
cording to the lame anchor, lijc dole of tifis ore is rroni tour diops ’o 

twenty* and is to be ndminiitered in fomc propei' iiquoi. 

The medicinal cHct^ls of this preparation may be very good, and ana'ogous to 
thofe of kermes i but it is not much uied. vSVe Ki:raii s (Mimlr ai.;. 

This iblubiliry ol aniiinoniated liver ol fulyiiur' in fpirre oi' w.ne is jvfvj.irk- 
able : but an explanation of all the appearances that occur in lids cad hi il veral 
other ojicrations, would n*qoirc more particular refearch.es than have yet been 
made. 

DCXCI. T IN C T U RE of MAR S. Iron, being a mc;al 
much employed in medicine, has been prepared in various manners for 
intenr>l ufe. Amongft the principal of thelc arc the following tinfiurcs. 

IKXCIL T I N C T V R E of MARS (L U D O V i C U S’s;. 
This tincture is uade, according to the Taris Ditpenfatory, in the following 
maniK r : Fo’ur umkvT, of nvartial vitriol calcined to whitenefs arc to be mixed 
with an equal q*janM.^,v of cream of tartar, and this mixture is to be boiled in a 
pound and a hali of water, till the whole has acquired the confitlence of iioney. 
This mafs is to be pur into a matrafs, into which ibme reftified fpirii of wine is 
to be poured to a Jicighr eqOal to the breadth of four fingers. After a dipehion 
during fome time in a fand-bath, the tinfture is to be decanted, and i'refh fpiric 
of wine is to be poured on the rcliduum, and digeiled as before. I'h^.-lc opc' 
rations are to be continued as long as the fpirit of wine acquires color ; and, 
laftly, all thefe findtures are to be mixed together and prclervcd lor uic. 

1 he theory of tins procefs is not well known ; bccaufe all the circumflances 
have not been examined with fufficient attention. We fee, indeed, rliat the 
cream of tartar ought to aft upon the portion of the iron of the marti d vitriol, 
which does noi adhere very ftrongly to the vitriolic acid, or which is even quite 
difengaged from that acid by calcination; and that this combinaaon of ‘o;i 
with cream of tartar may be foluble in fpirit of wine, to wdii^ h ic may conv 
municate color, and confcquently may form the prefent tinclurc : bur uoes not 
the cream of tartar a6t allb upon the iron which is united with the vitriolic 
acid i and if it does not aft, does the martial vitriol diflblve in fi uit of wliio ? 

5 H 2 If 
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If ir does not dififoWe in this fpirir, when it is Angle and in its ordinary ^ate, 
and V handed with mych iron, may it not become foluble cither when it has 
dep trMfij a part of^/ts iron, or by means of the acid of tartar ? Thele are 
qur/li*^ PS which, I believe, have not been yet examined ; but which muft be 
:dc PI rained, beiore'we can know precifeiy • the nature of this tindture of Mars, 
For its metiicinal virtues, fee tie article \ 

DCXCI. r I N C T U K E of M ARS cf MY N S I C 11 T This 
tincture is made by digefting tJje martial flowers of fal ammoniac with a fu/H- 
cient quantity of l edlified lj)int of wine in a rnatrafs. 

Spirit of wine difiolves the flilt formed by tlie union of iron with the acid of 
fal an'imoniac ; but as tins fpirit can aHb difiblve the fal ammoniac itfclf, it may 
be charged with a certain quantity of the latter fait in this operation : it is even 
very poflible, that l)y means of this lal ammoniac, it diiiblves a greater quan- 
tity of the martial file than if would oihcrwjli: do ; and reciprocally, that the 
rnntiid filt puts it in a ca^nuition of diflblving a greater quantity of fal am- 
moniac*, whicii efl'edls are limilar to thofe pioduced by treating in the lame 
manner fonofive fublimate and fal unmoniuc in fpirit of wine: but I do not 
Ix'lieve that any refearches have been to elucidate this fubjcdl. Chemifts, 

wl;o have given receipts for moft oi’ t he medicinal preparations of the kind of 
niiicli we zxay treat, made frequency capricious mixtures, the efiedts of v\]jic:li 
i’k y did not know. IdicJ'e preparations iiave been confecrated by life, although 
ii iie trouble has been tai.en to airerrain their nature: but now that chemiftry, 
takrn in its true and germine Ipirit, has htcome a fcience as accurate and 
hig.orous in fonu* meafiire as geometry, all theie ancient rcccijns ought to be 
k rupuloufly examined. We fhould then certainly rejedt many of theie for their 
unfit nefs to pjoduce the efTedU expccUd, and we fliould know better the virtues 
of thofe which fhould be judged worthy to be retained in ufe. Probably the 
linctuie of Mars of Mynliclu poflefles the medicinal qualities of iron diflblved 
by marine acid, and of fal ammoniac. 

IKXCllL T 1 N C T U R E of M A R S (A L K- A L I N E) of 

S A I I L. '1 his preparation, the knowledge of which Stahl has communi- 

to us, is a !<?luticn of iron in fixed alkali. Although this laline fiibflance 
be i.]):’b!e of adling ihrtftly upon i?on, and of dllTolving it in fome meafure, 
»l:is combination i\n'<ced.s iPiUCii better when the iron to be united with the 
alhali is prcviomly cli\ ided by being c!ilibi\cd in an acid, and clpecially in 
{ a 'id, as fitahi Inis fhewrn 

Acc -vi ng to tlic piOvcfs oFnnis celebrated v.Inmiiil, the iron ought to be pre- 
\ diflblved in nitrous acid, and the lolution ought to be as perfedtly 

biO*. aed as j-ioruble. This faturaied foliition is to be added at fevcral different 
i .s to a Jliong folution of vegetable fixed alkali, Each time that the foliuion 

ii'or) is piaireu into the alkaline hcjuor, a kind of precipitate or coagulum of 
c dcc'}> r(‘d taflroT ctdor isjnllantly foinied : but this precipitate difappears foon 
/dier, and diflbb. es cncireJy in the alkaline liquor, to which it communicates 
a deep-u'd yeilov. iih color. More of the Ibluiion of iron is to be poured into 
t'\e . ikab.re liquor, till the precipitate is no longer rediflTolved. Laftly, this 
loludon, V. hicit is the martid alkaline tinflure of Stahl, is to be filtrated. 

AVc nv'.y tafily conceive what paffes in thisprocefs. The alkali, into which 
the combinailoi: of iron with nitrous acid is poured, decompofes at firft this 

coa^bination^ 
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con^t>ination, bv uniting with the acid, and precipitating the iron. But as 
there is much more alkali thin is reouircl to latuiaie\the quantity of acid 
added, the uncombine-l p^.rfbn of alkali linding the non in a very divided Bate, 

attacks andiii.Tolvcs :: pcileCtly. i-rr i i u '' -i i- Ai„„^n- 

Iron IS not the only nntid that nfay be thus diffblved by an a k.di. Almoft 
every m< tal is more or Ids foluble by alkalis, as Mr. Mai!rra..t i.as Hiewn. 

UsOpula-ic^ Chvviq ■«, Dif III- I'ids celebrated ohemill loon;.! that not 
very pure alliali.s but alkalis phlogillic.iLcd by calcination with ox.'.- Loot'd and 

vol 'iilc* all-' all, were fit for this porpuic. 

1 his lihution of non in fixed alkali does' not always fucceed, ami cveo ! vme- 
tiiT'CS fails, when all the circumila ic-- s chrefled by 5 'talil In.vf. heen ou.! 1 \ i il. 

1 jtavc rematked, and alio Mr. Heacinic, mat 11 tisccecds muen nioic, 00; ...'c.tly, 
anti ahnoit certainly, when a folution 01 iron not ricai’lv iaturaicd and vciy .icid 
is employed ; and when tiie Iblution has not the rtddhh.-ycllow color of ndb 
that fi'.rurated lointion.s li-ivc, but is clear and limoio, oi oinc (lightly gu-t niln. 
Vik- were ailb induced ro believe, that a fiinhar v.>;c. fs ot acid was favui.n le lor 
rc'difli li vino other nieiall.c precipitates iront ilicir a^acl rncnftiuums by means 
of alkali i 'and even that without this excels the 'opt ration canneat tucceed. But 
Mr. Marges, an intelligent chemiil, lias llicwn me a (olution ot non much im- 
pregnireck and high-colored, the iron ol’ which might be pcrlcflly diliolvcd 
by f^ixeci alkali, without heat and which confiantly lormed tlie martial al- 
kaline tindilurc, either by' pouring the foluticm to the ahvali, 01 ti'c uikali 
to the foluiion ; which proves tin-t this piiciiomenon dcjiends on the con- 
currence of feveral circumftanccs -, as on the (late of the iron in the niirous 
ac'd, which is known to be very vailable; on the greater or Icfs phogiilicatiun 
of the rd kali ; and perhaps alfo' on feveral other circuinftances, vvhich ought 
to be more fully examined, betore we can form a judginent. 

The martial alkaline tinfture certainly contains an iron very much ciiv'tck'd, 
in a (aline and |,crfcaiy dinblved (late, thougii it is not united to any acid 
and as it alfb p idcircs a'fipon.iccons alkaline charaiker, it may be very ukfcl 
in all ca(i.;s wlierc ni-iriial and ami acid remedies are at the lame rime indi- 
cated : and thele cafes are very frcc|ucnt, as pr.iclical phyficians wcil know. 

A very fine faffron of hkir’s m.-.y be icparaiecl from^tliis liilurion, eid.cr by 
precipitating the iron by gradii.iiiy laiur.ating ihc alkaii with any acici, or by 
a fponcaneous depofirion of a ferruginous leciiment, which is (lowly (ornied 
in this, ill the (nine ntanr.er as in the acid Inlutioas of iron. I've lli ill only' 
obl'crve, that the iron winch has Ijccn tle.^i'', dprolved by an alkali is very loiu- 
ble in acids; lo that cvlicn it is to be precipitated by an ncici, we mint take 
care not to, add a dr''*!) more than is nec.edkry fc^r the periefe firuration of tiie 
alkali, otherw'il'e all tnc precipitate iiifl ntly clilaiipcui-s, and 
clear and almort coloilels. Set? Ai.ic 'ci Iron. 

DCXCiV. * i INC 1 U R K rf MARS, _ . 

S E Dy. Tlii; preparation, like liie jns-ceding, is called a uncHure, althouid* 
it contains nothin.g fpirituou-s, bur ; crely from its deep color. It is a (biu- 
tion of iron by th'e acid of tartar ; anyl is a true Martial funble tartar, as wc 

IbalUee. . - 

This combination is made, according to the Paris dilpenhuory, in the lollow- 
inp' maniftr. Six ounces of clean filings non, and .a pound of pov>’dtix\.. v iu.t 

. taitar 


111 ill onh 

very (oil. 
mint tah 

ion of th_ 

the liquor becomes 
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, 1,. ini.ccj loj^vrthcr \n an Iron vclTJ . ; the mixture is tn bj moilj^nvi 

V . • 1 ii; i., !v-Tic oi tu lomi It into & mafs, wlii^n iivu;>. be ii'!c 

• .. i.i li 'j ..!';nn*5_/4 hours, ili.it the aciti of tiutar may begin to ad uj.en the 
t, .1. i ' fiv r,i (s Joints f ^2 jjoundsj of pure water are poured on the iinx- 
. ji. bodcii to+ether during iwo houis. From time to time the n.iitture 

ii'.' ’ ’ e dm-d dutM.g the boiling, and hot wlu.r is added to fupply the ]>lacs 
I ; diiit which i;; evaporaied. The liquor is then to be left lo fettle, anti to be 
idtr.ired imii evaporaied to the confidence of a liquid fyrup. I^allly, an oimce 
of i'pn i; of win.- is to be adde i to it, to prevent the folution from bccuuun;.’. 

in >ui' .V. 


Ill tlii.s opor.itio-i, tiic aciv.1 of t-utar difFdves the iron, becomes fifurat>'d. a.-'.d 
tornis with it s neutral fait, which is nor only very foluble in water, but which 
i . evt n very dtliqnefti nt ; hence this Ihh cannot be cryftaliiJed, bur is ob- 
f.iined ui the ilatc of a liquor, or of an extradt. fometinie.s dr)' anti ibmctinvrs 
f ht, aceoi Jing as it has been more or lefs evaporated. 'I lie color of this fait 
!•, led, brown, and its tahe is die fame as that of ali fairs the bales of which are 
iion, f im.fw'hAt lefs aullere ;.tid rtypf.c. 

I he union of the acid of lartrv vita iron is very wesk and very liipcrncul 
in this combination; and iicnce this fait is very I’.eliqi'ci’cent. This deh- 
fUticence i; furpr'.k-ing, confidcrir.g that, as we have remarktd cif-whi-re, 
the two hibll.-.nces width rompofe it has'C little or no Iblubiiity in wau-.-. 
i-'roin this uizbcult folubility in water of the component parts of tiie tari.inle(! 
rintfiurc wc may conclude, that in whatever proportions thele parts are mixerl 
to|y-di('*, tlfis tinfture muft always be a neutral fait, perfecliy or nearly latu- 
» ired : lor if any portion of tartar be not combined with the iron, it will remain 
at tlic bottom of the vefiels, or upon the filter ; and the fame obiervarion may be 
applh-d to the iron that is not combined with the tartar. Neverdielefs, as 
]uire rariar is foluble in water, and as confequently a fmall portion of it may 
recna'n unfrturated in the liquor, it would be proper, if tins martial foluble tartar 
be required perfcflly neutral, to add more filings of iron th tn are fuHicient to 
laturate all the acid becaufe the luperabundant quantity could not remain in 
the folution, and becaufe by this method of employing a large quantity of 
filings, the operation may* be much lliortcned ; whereas it would be very long, 
if no more filings were employed than i.s required for -the faturation of the tartar, 
and if at the f.ime time all the tartar was required to be faturated. 

'I he r.u -nri!cd tinclure of Mars ha.s the fame niedifinal qualities as the other 
f.iline ...id loluble preparatio. s of iron; hue it is, as we have faid, the lead: 
ftyruc. Accordingly, in cales where martial preparations are indicated, and 
ar- .1C fame lime the fiy ptic quality of iron is apprehended, this is one of the 
f-.'L preparations of Fon that can be preferibed. It does not efientially differ 
iiom the infufion of martial balls. Sre Irow, and Tartar. 

ncxcv. T I N C.T U R E u/ M E T A_L S, or L I I. L Y 
of P A R A C E L. S U S. This preparation m.iy be made by fcveral 
procefics ; but as they do not much differ, wc fhall here give the eafieff and 
readieff. 

Two parts of martial regulus of antimony, one part of fine tin, and one 
part of pure copper, arc melted together in a crucible. The allay thus com- 
pounded 



ponrifiled is to be powdered, when cold, nnd mixed with thrice its we:fdir of 
purified nitre. The mixture is to be thrown at diT.'rcnthimes i'U'o a red-lioc 
crucible, where it detonates, and is expolVd to a fire, tfil the metals 

be peiie dy reduced to calxes, ^ he matfer is to be ukea lioni the crucible 
while rcjd-lK't, und immediately thrown into a he^ned ir>)n mortar, where it is 
quickly, powdered. The powder is to lie ym, while yet hot, into a marrufs, 
and upon it jdme reftified fpirit of wine is t<^ b* ])Oured to a height equal to 
zlw bread': ' i f ur fingers. The digefir'p. is c- uiiniud during ii-i-cj days, or 
till ti'c iphit o^- Wine has acejuired a vci) vi-.: p ellowini red colo:\ I he fpirit 
i,-. to be ciecanied and kept in a bottle j eri’.i ;s called the TiHiftiiie of or 

Tr/Zv' f/ Pori erfis. 

From this name Tiyt^furc of Mctah^ 've find that the fpirit of vine v/as lup- 
polVd to txr«'a<5l forrA:tifing from the n erais on which it is dig>*iled in tliis pro- 
cels i perhaps its color g/ive rife to lids opinion. Nevertheleis, as Mr. Baron 
well obferves in his Notes on Lemrry, it w^e confider that the lacuillic matters 
are reduced almofl: to the ftcre of jjure eanhs by calcination, we lliall be con- 
vincx’d that no part of them can be difildved by the fpirit of wine. Itcfides., 
Mr. Beaume, having particularly examined this preparation, was convinced 
by experiments thit no nicfnlhc nitittcr can be feparated from it. But al- 
though it contains no metafile matter, v*e do not lay that it is inefedlual, 
or that it has no other qu ili ie; but thofe of the pure ipiric of wine. On 
the 'contrary, we know that the nitre Is alkalilcJ in this operation ; 
and that this alkali, which, is capable of being rendered as cauitic by mcraliic 
calxes, as it is by quicklime, acquires a power of adling fingularly and elfec- 
tually on fpirit of wine, which it partly decoinpof^s, 1 his alkafi eiclicr f -rm.? 
wi:h ihe fpiiic of wine, or it rep«irates from rhis fpirit, an r)il, with which it 
cevnoines, and to which it gices tilor, anci a vciv” acrldi udte. fierce !i)c 
tindure of mdals rridmbics mucli die tiVi'Tu) c of fil^ of hirtar^ of wi ich wc 
IJ'iali afterwards neat, and like '' jileh ir has a fpli it nous, {apoiiaceous, acral, 
i'Tid alkaline cha- ’eter. Accorddiigly, fi. i- fuccef>fally uied when the fiiKx:; 
and vclfeis rco,uire tv be txcitcvi an- 1 animated ; a? in axjpleyfies, paifie-x drop- 
fies, for i!;e lame li'albn, it is capable of at • clerafing die motion of th.e blood, 
and of encrcafing 1 crtnlr. iVcrctions and exen iic;ns, ]) u <icul:irly fweat and urine„ 
d'he dofe of this tinfrure is' from ux or cwcfix: ,rop", to forty even more, and 
it mud be auimnidt rvO i.i pu.per cordi :fi 

DCXCVl. T 1 N C r R F cf G C; L W See rPoTAm.E). 

DCXC’VH. 1' I N C T U R K of S A L T X A R T A IX 
This rir.ctnre is made by pouring fomc rci 'incd fpidr (;f wine to a Iieighi equal 
ro the breadthof three or tour into a iu-urud marrafi th 'r conrauis lome 

hot fait of tartar, wh rh had been previoufjy fufed ju a crucilifi' and powdered. 
The matiab -s to be Gofed, and the digeilion i- to b* coiiti.nued duriiu:: ievc ril 
days vvirh n gdailc heat, or till the Ipirir ol v.’ine iuu acij'.iircd a line ivd-hni 
yellow coloi. 

liis pr, paraiion is efTentially the fame as tl\e lindure of mcral'', as in both 
thefe, the fixed aM’.ali acts upon and col.ers the fpirit of wine •, with this diherem c 
only, that as the alk?.‘i of tartar, in i's ordinary llaic. is muc h lei's cauftic th .n 
when it has been caicined with mccaihe citlxcs> it tivertfure ads kl'j tn. '. .k / 
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■anJ pnv; rhjllv in the tinftiire of fait of tartar than in the tiiu^nre of makli. 
.•\cc<M Jiapjy the lonmr preparation is more deeply colored than the latter. But 
if \\\ i.'ie preparation'of the tincture of fait of tartar, an alkali previoully ren- 
wiuliic by quicklime be employed, the tin:iure will be as red and aftivc 
the tin. Lire of metals; and hence the mcdicinaj qualities of thefc two tindurcs 
,'!r Cv: fanit*. 5 

i). KC Vlir. TINCTURE S of V E G E T A B L E 
A N I M A L SUBS T /i N C l\ S. Many medicinal preparations 
rrc c.fJcd tiiil^urc'-, becauJe they arc made by digeiting ceriain vegetable and 
iiil>fL.tn;'eii in fnirit of wine, to which they communicate differciu colors, 
a* c -idi.]. ^ to t::rir l ature. 

t)! th.cfe tinctures are made with one vegetable or animal fubfiance 
C'l !y. Ihc'e are cal! d Jimple tinhureSy and they arc diitinguifhevi by the name 
of liie v\g‘. r 'Me or ammal matter employed ; iuch aie the tindurcs of n^yrrh,* 
vf i.iJlV'Mi, of catlor, .iiid many others, 

(Jjfrrs ' a greater or lef^ number of difierent vegetable and animal 

fubii Ai.'i , whirh ■'ire dip^lled in ipii ;: of wine, according torhe icveral receijns. 
Ti.eic liavc the general njine of icrj pMid tinJures^ and are alio diftinguiihed 
by the n.trnes of their parti til.ir autli Ms and qualit.es. 

We fliall not here tu rr into a detail ol' tlielc leveral tiniflurcs, becaufe they 
are rather objeds ol p.’iarrr.aiy tn.in of chemillryj but fliall confine ourf lves to 
the following general obil- vations. 

h'lril, as vegetables and animals are compofrd of feveral pfnciples which are 
not all loluble, or not equally folubie in J; iiit of wine, we canno^ confider fpi- 
liiuous rinflurcs as complete exuaits of the vegetable and animal fublUnccs em- 
ployed in their preparation. 

Secondly, the principles of theie fiibd.ances upon which fpi it of wine can 
::f:, arc eclatile eileniial ols, and others of the lame na.urc; retins, pro- 
perly j'o called; any oils that are in a iapunat ecus ftaie, and lolublc in water 
by means of lomc inline matter; a. id;; and l.utly, leveral k iul.-> of neutral 
l.fit .. d.nd the jnincipk's which fpirit ol wine eiuinor udF* ve d reflly are 
c.'i itnd oily concretions thar are not vui.iiiic nor laline ; fubdances 
]-i'ie'v '•clatinnus and gummy; eart.hy inatters not ,.iline noi fluoie in . otr; 
and. 1 iliy, m.'.ny ni iitial laks, whiJi are mioluble in Ipnit of wi.ie, the v. 
kind. V, '.ich h.'.v'c not yet been determined. 

■j i,ii !k'., m:’:.-' of the vegetnide and anrna), priiici} les that are eff-n'.' ■ ; 
■nnf.d'.i)! ■ in iinrit of wine, panieularly gum’-', |Cll;es, and ncutr«l i.iits, 
Iclul'']-.- J 1 water. 

i’V tidy, fivri) the lad obfervation we may perceive, that tlnflu, 
di- from the lime vegetable or animal lub.lunce mult diwer conlidciafo 
. ording to the Hare of tirynels of thefe fuliftances', and the d.-pidegma .o i e- 
•lie fpirit of wine e.n[fioy,.-d.- For a tincture made fiMin nioi.'t pi..ntii, and w.t . 
n weak Ipiiit <.f wi le, nuift cont.iin fome gummy and Inline principles, whicl. 
« >uld not be contained in a t acture made with tlie lame plants perfectly dried , 
£)i ! a fpirit of wine perfectly iv.'lified. 

Fifthly, as man v chemical e.’tperimcnts'lhew that fubn:.inces naturally un 
folubk in any tet tain incnuruuin, may be rendered lb! uble in that menllruutn 

by 
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by fv^rne other intermediate fubftance; and as, amongfl: the vegetable and 
animal principles, ibme luch intcniiediate fubllancts may exift ; we cannot 
therefore affirm that fpirituous tinftures contain no other ot chefe princij>les but 
inch as are naturally ioluble in I'pirit of wine ; but we raihcr think that they 
probably do contain other principles. 'Fliis fubjcdl has hot been examined 
iufKcti nMy to enable us to Ipeak up')n it in^a Ids vague and general manner 
than we*now do. Analysis h Mknstruums, am/ Simrit (Arulnt). 

DL'XCIX. T I N-G A S S. This name is frequently given to the 
femi-metai bifmuth. Srs Bismuth. 

DCC. TOBACCO- (/j) 

DCCI. T O P A Z. (i) 

DCCIL T O R R E F A C T I O N. This name is given to a kind 
of calcination by which ores are deprived of the volatile mincralifing fubftances, 
the fulphur and arfenic which they contain. It is alio applied to fignify the 
roafting of fomc pharmaceutical preparations. 'I'hus, for inftance, we fay 
rhubarb.^ &c. - 

DCCIII, T R A G A C A N T H (G U M). Gum. 

DCCIV. TRIP O 1. 1. (k) 

DCCV. T R I r U R A T I O N is an operation which confilks in the 
mechanical divifion of Ixxlies, and is executed by the fame method^ and by 
the fame inftruments, that are employed for other diviffons of tliis kind ; 
that is to fay, in mortars, upon porphyries, and in mills. i>a Division, 
This word is generally applied to denote the divifion that is made of feveral 
botht's together, to unite them with each other; as, for inftance, the extindion 
of nuTC ury in the operation of ethiops mineral, and others fimilar. 

DCCVk R B I r n MINERAL. This name is given 

to a preparation oi* mercury made in the following manner. 


( h ) Tobacco. The leaves of this plant 
heir'j^ dilliilrJ 'in a reforr, wuho.it addition, 
yifUi an aciid, cnipyreumadc, poiibnous oik 
7 \»:mcco lofcs its virulence by long codtion 
ir' water* From an ounce of Anur^can to- 
hai CO, water extrndled four drams and thirty 
grams i and from an ounre 6t the fame 
t' hacc.*), fpirit of wnic ex cradle. J one dram 
and thirty grains. I'fte fp.ruuous cxtradl was 
ftrone-T tnari the aqueou-i. The tormcr had 
a line j>reen color; the latter was yellowifh- 
-brown. The diftilled water and fpitit of to- 
bacco have no taftc or fmell. l>Jeuman, 

(;) Topaz is a. precious ftone, of a golden 
color., ihc tourth in trdnefs from diamonds* 
JMr. Pi>tt has tome curjous experi- 

nictits on the S ixun topaz, lb* found that 
this ttone could not be fufed with even eight 
limes its wei^^nc of fixed alkuli, but that it 
was varifiabie by addition of half its weight 
of bor-iic, or of thrice its weight of chalk. 
It was alfo fufed by calxes ot lead or of cop- 
per, and by fufible fpar, but not by nitre. 
This fiooe may be imitated by fufing a 


mixture of two ounces of powdered rock- 
ery Hal with feven ounces of red- lead. 

(X) Tripoli is an earth conlifting of very 
fin*;.^ particles. It is ufed for polilhing hard 
bodies. Tripoli is not fufiblc in the fire. 
Its colors arc various; grey, yellow, vvhito. 
It becomes more hard an<l coiripaci in the fire, 
as clay docs ; and from this property probably 
it has been coniidercd as an argillaceous c^^rth ; 
tho’ it docs not appear to have been fuffi- 
cientiy examined. It has been im^^;ined to 
be a powder formed by the decornpoiiLion or 
mouldering of jafper. Neuman l-*ys, that 
by difiilliiig two ounces of it, he obtained 
two fcruples of a weak marine acid, and a 
fmall portion of fal ammoniac ; that by dif- 
tilling a mixture of this earth and nitre he 
obtained an aqua regia ; and that of fixey 
grains of Tripoli, one grain was foluble ia 
concentrated vitriolic acid, two in diluted 
vltfiolic acid, three in fpirit of fait, five in 
fpint of nitre, eleven in aqua regia, and Jtven 
grains in caufiic fixed alkali. 


Some 
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Soir.c mrrcwry is put into a glafs-rctort, and it is poured an cqual^eight 
of tonccnirated vicrioJic acid, or more, according to the degree of Gonccn- 
tiMtiun of this acid. Thcfe matters arc to be diftilled together in a fand-bath 
nil nothing remaips in the retort but a dry faline fubftance, which is a ctim- 
b'ltacion of mercury with vitriolic acid. The|union of thefc two matters cannot 
be diretily effeaed but by this procefs, beeaufe the vitriolic acid cannot 
attack mercury unlcls it be highly concentrated, and beeaufe this concentration 
cannot be performed fo well in open as in clofc|vcffels. Set Concentrat ion, 
BcTides, the heat in this operation favors confiderably the aAiqn of the acid 
upon the mercury. Tlie acid which paffes into the receiver during the diftil- 
lation, is very fuffocating and fulphureous ; which qualities it receives from 
the phlogifton of the mercury. 

The white faline mafs left at the bottom of the retort is to be put into a large 
vcflel, and upon it large quantities of hot-water are to be poured at feveral 
different times. This water weakens the acid, takes it from the mercury, 
which is then precipitated towards the bottom of the veffel in form of a very 
ffiining yellow citron- colored powder. This yellow mercurial powder, having 
been well wafhecl, is called turbith-mineralt and is a very powerful emetic. 

The water with which it is waQied contains the acid that was united with the 
mercury ; but it alfo contains a little mercury, that remains in a faline ftacc, 
and is foluble in water, by means of the very large quantity of acid. 

Moft chemifts, efpedaily Mr. Rouelle, have believed that a portion of vi- 
triolic acid remains united with the turbith mineral, but too little to render it 
foluble in water. On the contrary, Mr. Beaume, having examined this matter, 
affirms that turbith mineral contains no acid, when it has been fufficiently 
waffled i and that by frequently boiling this preparation in a large quantity of 
diftilled water, not a veftige of acid will adhere to it. 

Turbith mineral may alfo be made, by precipitating mercury from its fo- 
lution in nitrous acid by means of vitriolic acid, or of fome vitriolic fait. For 
this purpofc the nitrous acid mutt be well faturated with* mercury : for if it 
con.ains any unfaturated acid, no turbith mineral will- appear upon adding 
til her vitriolic falts or pure vitriolic acid. Hence miftakes may be committed 
in mul-iing experiments to difeover the prefence of vitriolic acid by means of a 
folution of mercury, as is frequently done. 

We ought alfo to obferve, that turbith mineral becomes yellow only by 
bei. g dcjTrived of the adhering vitriolic acid, and that it remains white till it 
h-,'.3 been waffed with a large quantity of water-, in general, the more pcrfeftly 
it is vh r rived of acid, the deeper yellow color it acquires. 

TurL'i'Ji mineral has been formerly celebrated for the cure of the venereal 
clireaic, but it is now little ufed, beeaufe preferable mercurial remedies have 
lien difeovered. Acid (Vitriolic), Mercury. 

DCCVII. T U R P E N T I N E. (/) » 

(/) Turpentine is a refinoui juice ex- without water, yielded with the 'heat of a 
tra^td from femal trees. Sixteen ounces of water-bath, two ounces only. When tur- 
Venice turpentine bein;: diliilled with water, pentine is diftilled or boiled with water till 
)ie.d<d f'uui ounces and thtee drams of ci- it becomes folid, it appears yellowifti ; when 
icmial oil i and the fame quantity diftilled the procefs is further continued, it acquires 
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DCCVIII. T U T E A G. (m) 


a reddifh brown color. In the firft date it 
is called boiled turpentine, and in tht fecond, 
colophonjf or common reiin. On diftillirtg 
iixteen otinces in a retort with an nopen fire 
encreafed by degrees, we obtain, firff, four 
ounces of a limpid t^orlcls 0U4 tneu two 
ounces and two drams of a thicker ycW^ v 
oil ; and laftly, two ounces, and a ;!r a 

clark-brownifh red ^nspyrcumatir oi!, o' the 
confiftenceof a balfam, and comnioi.iy dif- 
tinauifhed by that name* 

'1 he ejfeniial oil commonly calU d ftlrit of 
turpentine cannot without finguUr 'i/licuiiy 
be Jiflblved in ip rit of' wine, though lu*^- 
pencine icGdif is eaiily folublc in that fpiric* 


One part of the oil may be diflblved in feven 
parts of redtified fpirit of wine> but on {land- 
ing a while, the greateft part of the oil (c- 
parates and falls to the bottom. N^uman^ 
f//i) Tutenag. This name is given in 
Inaia to the femt metal asrW. It isalfo fome- 
tinies applied denaic a white metallic com- 
pound broughf -vn ChiriiL, CHlled alio Chmefe 
copper^ the ait of making which is not known 
in Europe.' Jt is the beft imitation of lilvcr 
which bas been made. It is very tough, 
Ilrong, in^rilcablc, ipay be eaix'y caff, ham- 
mered and poiiihcd ; and the better kinds of 
it, when well manut^^vitured, are very white, 
and not more difpoicd to tarnilh chan filvcr is. 
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nccix. T r A L E R I A N. (») 

pccx. V VENUS is the name of a planet, which chemifts have 
alio applied to fignify copper. 

DCCXI. VERDIGRIS E. Verdigrife is copper corroded and 
reduced to a very beautiful green ruft, by a vinous acid. This matter, which 
is very uleful to painters, is conveniently mnnufaAured at Montpellier ; the 
wines of Languedoc, of which that city is the capital, being very proper for 
this preparation. 

The following procefs for making verdigrilb, is delcribed by Mr. Monet of 
the Royal Society of Montpellier, and is publilhed among the Memoirs of the 
Academy for the years 1750 and 1753. 

Vine-ftalks well dried in the fun are fteeped during eight days in ftrong 
wine, and afterwards drained. They are then put Into earthen pots, and upon 
them wine is poured. The pots are carefully covered. The wine undergoes 
the acetous fermentation, which in fummer is finifhed in feven or eight days, 
but requires a longer time in winter, although this operation is always per- 
formed in cellars. When the fermentation is fufficiently advanced, which may 
. be known by obferving the inner furface of the lids of the pots, which during 
the progrefs of the fermentation is continually wetted by the moifture of the riling 
vapors, the ilalks are then to be taken out of the pots. Thefc ftalks are by 
this method impregnated with all the acid of the wine, and <^the remsuning 

(n) Valerian. An ounce of the dry the diftilled water is ilrongly impregnated 
rcot of valerian yielded with reAified fpirit . with the fmell of the valerian, but no fe- 
of wine three drams and flx grain's of rcfi- parable oil is obtained. The moft adlive 
nous extraA, and the fame quantity with preparation is the fpirituous extrad, which 
water yielded four drams and twenty-one contains all the ufeful natter of the root* 
grains. The diftilled fpirit is flighily, and Nfurrum* 

liquor 


V E 9 


797 

liquor is but a very weak vinegar. The ftalks are to be drained during fomc 
time in bafkets, and layers of them are to be put into earthen pots with plates 
of Swedifti copper, fo difpofed that each plate lhall reft upon and be covered 
with layers of ftalks. T he pots are to be covered with lids, and the copper 
is thus .left expofed to the a£lion Of the vinegar, during three or four days 
or more, in which time the plates become covered with verdigrife. The 
plates are then to be taken out of the pots, and left in the cellar three or four 
days ; at the end of which time they are to be moiftened with water, or with 
the weak vinegar above-mentioned, and left to dry. When this moiftening 
and drying of the plates has been thrice repeated, the vedigrife will be foiiml 
to have confiderably encreafed in quantity, and it may then be feraped off for 
fale. 

A folution or erofion of copper, and confequently a verdigrife, may be pre- 
pared by employing ordinary vinegar, inftead of wine, as is ciirc(5led in the above 
procefs. But it would not have the unCtuofity of ordinary verdigrile, which 
quality is neceffary in painting. Good verdigrile muft be piepared by means 
of a vinous acid, or iblvcnt, half acid, and half fpirltuous. Accordingly, the 
fuccefs of the operation depends chiefly on the degree of fermentation to 
which the wine employed has been earned : for this fermentation mull not 
have been fo far advanced that no fenfibly vinous or Ipirituous part remained 
in the liquor. 

Verdigrile is ufed for painting, as it furnilhes a 6ne green color, when 
mixed with oil. It enters allb as an ingredient into feveral plaifters and oint- 
ments. In Chemiftry, verdgrife is ufed for the extraflion ot radical vinegar, 
and for the preparation of cryftah of verdigrife^ or of Venus, See Crystals of 
Venus, Copper, Vinegar. 

DCCXII. V E R D I T E R {e), 

DCCXIII. VESSELS (C H E M I C AL) U T E N S 1 1. S. 
We have IJiewn at the article Laboratory, how a chemical laboratory ought 
to be diipofed, an^ the principal utenfils with which it ought to be furnilhed. 
At the article Furnaces, we have mentioned whatever is effential to be 
known concerning thofe inftruments. Laftly, we have deferibed under each 
particular name, the principal veflcls employed in chemical operations. 
Nothing therefore remains but to make here a kind of enumeration, ufeful 
to thofe who would furnilh a laboratory } which enumeration may be confidered 
as a complcat fupplement to tliat which is given at the article Laboratorv. 

(0) Verditer is a blue pigment ob- tually made by the refiners only. Dr. Mer* 
tained by adding chalk or whiting to the fo- ret fays that it is prepared in the following 
lution of copper in aqua fortis. It is pre- manner : a quantity of whiting i< put into a 
pared by refiners of filyer, who employ for tub, and upon this the folution of copper is 
this purpofe the folution of cop^, which poured. This mixture is to be ilirred every 
they obtain, in the procefs of parting, by prcct- day for (bme hours together till the liquor 
pitating fit ver from aqua fortis with plates of loles its color. The liquor is then to be 
copper. 6Vr Parting. Itisfaidthat a fine poured off, and more folution of copper is to 
coloured verditer cannot be obtained from a be added. This is to be repeated till the 
folution of copper prepared by diflolving di- whiting has acquired the proper color, '1'hen 
re£ily tbai metal in aqua fortis j and that the . it is to be fpread on large pieces of chalk, 
ftlver is neceffary. We know that it is ac- and dried in the fun. 


The 
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The ancient chemifts, and efpecially the alchemiftis, have invented veilHls of 
ni.-ny various kinds and whimfical ftiapes, fuited to their feveral operations. 
Liii new the number and variety of thofe veflels arc much diminifhed, either 
b('caufc modern chemifts have not fo much patience for fuch tedious and per- 
p]e>i: 'd operations as the alchemifts had, orf>ecaufe they have found tiiac their 
op iMtions can be performed with veflels of a fimpler form, and lefs Various. 
Accordingly the vefTels required in a laboratory are fiw and Ample, which is 
Cv-rtainly an advantage. The chief of thefe veflels are. 

Copi er Alembic if with their refr igerarUsy •worms. And receivers. See all thefe 
words, and Plate I. 

Alembics of Glafs, of Stone, and Karthen-Ware, of different flzes, with their 
rcaivers, which are matrafles with longer or fhorter necks. See Plate I. 

Adopters, which are fmall receivers with two necks, the ufe of which to 
encreafe the diftance of the receiver from the diftilling veflTel and the furnace. 

Aludels of Earthen Ware. See Plata L 

A balance. See this word. 

Balloons, which are matrafles with large bellies and (hort necks. They arc 
ufed as receivers. See Balloons. 

Bottles of all kinds and fizes, A great number of thele is required in labo- 
ratories, to contain the different liquors, and fubftances that are volatile, deli- 
quefeent, or corrofive. The moft necefiary of thele are large glafs bottles con- 
taining three, four, fix pints, or more, of any form, for containing thofe mat- 
ters that are ufed in large quantities. Cryftal-glafs Bottles with glafs floppies, 
to contain all volatile or corrofive liquors. The fmall bottles or Phials are 
very convenient, and may be uftd as matrafles in many fmall operations. See 
Matrass. 

Glafs Jars are cylindrical veflels ufcful for containing many dry and not vo- 
latile fubllances. Their mouths are generally clofed with cork or with paper. 
Large jars are convenient for the mixing of liquors, £ot precipitations, &c. A 
great number of thefe is required of different fizes, 

Bafons of metal. Thefe are ufeful for evaporations, T hey are generally of 
copper; but as this metal is very liable to be corroded by faline matters, a fil- 
ver bafon is very convenient. 

Capfuks, or Difloes of glafs, of ftone-ware, and of cryflal-glofs, which are 
the beft of any, I’hefe are ufed in the evaporations of corrofive matter capa- 
ble of adling upon metals. Some alfo are made of crucible-earth, and of 
plate iron, which are employed for containing the fand of fimd-baths. 

The Cone. This is a caft-iron veflel of the form of a hollow cone, to the 
point of which is fixed a pedcfl al, that it may fland firmly, with its point turned 
downwards. The ufe of this cone is to receive metallic matters melted with 
other fubftances, all. which being poured into it^ the tnetalliq. parts of the 
mixture fink by their weight to the point <£ the inverted cone, and’ are there 
collefted in form of a regulus. The cone ought to be heated, and grea&d 
with tallow, before the iraelted matters arc poured into it. 

Retorts. See'ihaJtwertL ’ . ' 

Crucibles are kinds of earthen pots of a cylindrical, conical, or triangular fi- 
gure, uied for fulions «f>all Jkinds. They ought to be covered with lids. 
See PoTTJBa.y, * 

Ctafi 
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Glafs Funnels, Thcfe ought to be of various fizes ; and are neccITary for 
fmall fil'.rati(jr!s, and for the {jouring of liquor-, into bottk*!!. 

Ittgot-mouldi arc ir ni vtflcls of a certain ' ,, ol the fitrm of hollow 

fcnd-cyiinders, to which a handle is annexed. The airlace of their femi-cylin- 
drical cavities ought to be very fav’Ctli. T'hey are of various fzes. The ule 
of thefe velTels h. to receive rncT.ed r.etals into their cavitie . the fonn of 
which'is given to the metals, wlii.ii ar^ then culled ingots. ., e ought always 
to heat and to greafe thel'e moulds Lefuic the melted metal is poured into them. 

Plate I. Fig. ii. 

Mortars, See that word, 

Matrajfes are long-necked bottles. Some of thefe have round, and f)inc 
fiat bottoms. Some are lliaped like an egg, niid thence are called philofophic 
eggs. Matr<&fies are 'uli’vj iox fihiiv:ni and digejlions. 

Muffles. T hefe vefR Is, wiiicli ought to be made of crucible earth, have the 
form of a hollow cylinder divl- id in the direction of its axis, and doled on 
all fides, excepting its front. 1 l.iS vefl'el repi dents an oblong arch t-r vault, 
the hinder part of which is doled by a femicircular plane, and the lower part 
or floor of which is a reflangular plane. It iij a little oven that is plated hori- 
zontally in eflay and enamdling furnaces, fo that its open fide corrdp<!nds 
with the door of the fire-place of the furnace. Under this arched oven imail 
cupels or crucibles are placed ; and the fub.'iances contained arc thus expufed 
to heat without con tad of fuel, fmoke, or alhes. See fEssAV,); 

Plate I. Fig. 9, and P' ate II, Fig i. 

Pelicans. See that word., a'nd Plate I. Fig. 6. 

Receivers, See that wordy and Plates I. end II. 

Circulatory Veffels. Two matralles are fo called, into the largell of which 
the matter to be operated upon is to be introduced, and the neck of the 
fmaller matrafs is to be fitted into the neck of the former, fo as to be a kind of 
ftopple to it. The joining is to be clofed with a lute fiiitable to the vapors 
intended to circulate. By means of this apparatus, one or more fubftances 
may be digdled during a long time without any evaporation, becaufe the va- 
pors which rife afe condenfed in the fmall matrafs that ferves as a ftopple, and 
continually fall back upon the matter in the great matrafs. It is, as we fee, 
a very Ample apparatus, .which produces the lame effect as the pelican. 

Subliming Vejffels. This name was formerly given to a long-necked matrafs, 
which being covered with a capital, formed a kind of .alembic. It was em- 
ployed in the diftillaiion and reftification of very volatile fubftances *, but fince 
we have found that the length of the neck of an alembic is quite ufelefs, thefe 
have been quite abandoned. Accordingly, the true fubliming vcflTels are thofe 
that are aaually employed in fublimations. Set Alembics, Aludels, Ma- 
trass, and Sublimation. 

DCCXiy. VINEGAR. Vinegar is a vegetable ipirituous acid, 
produced by the fecond degree of fermentation, or by that fermentation which 
fucceeds the fpirituous, and b called the acid or acetous fermentation. 

From this definition it appears, that wine only &e vinous liquors can be 
changed into true vinegar; Every liquor which has completely undergone the 
Qiitituous fermentation, b fpontaneoufly and necefiarily dilbofed to the acid fer- 
mentation. Accordingly every wine does continual]^ tend to become vinegar, 

• and 
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and at5bually is changed into vinegar, fooner or later, according to circum- 
ftances •, unlcfs this change be prevented by feme obftaclc to fermentation in 
general. Vinegar may therefore be made not only from wine of grapes, but 
alfo from cyder, beer, and, in a word, from all other wines. But as the wine 
of grapes is preferable for this purpofc. We lhall del'cribc the method pi con- 
verting it into vinegar. ^ 

As vinegar is produced by a fermentation, its qualities depend much on the 
method of exciting and of conducing that femienration. The wine which is 
generally converted into vinegar, and which for its cheapnefs is generally em- 
ployed for this purpole, is fuch as has already become four *, although the bet- 
ter and the more fpirituous the wine is, and aifo the more of the vinous fpirit 
that can be retained in the vinegar, the better and iti onger this will be. Bee- 
cher fays, in his Phyftca Suhteiranea^ that having digefted wine in order to 
convert it into vinegar in a bottle hermetically fealed, he found, that although a 
longer than the ordinary time was required, the vinegar produced was much 
Wronger then when free air is admitted. Mr, Cart,heuler alfo affirms, that the 
ftrength of vinegar may be much encreafed by adding Ibme aqua vitas to the 
wine before it is expofed to the acetous fermentation. 

Different methods are praftifed by manufafturers for making vinegar, wl)o 
arc generally believed to be poflefll-dof fome liecret for that purpofc. Kever- 
thelei's no more feems requifuc in the preparation of good vinegar, than to em- 
ploy good wine, and to condudf the fermentation in the moft advantageous 
method ; in the fame manner as good wine can only be made from good mull, 
and by a well conducted fermentation. The principal part of thefe operations 
is performed by nature. 

The method of making vinegar confifts in mixing the wine to be fermented 
with its dregs, and its tartar, and in cxpofing this liquor to a heat of about 
eighteen or twenty degrees. This fermentation fcems to require more heat 
than the fpirituous. It alfo excites more heat and tumult j and although it 
ought to be allowed to proceed brilkly, yet it is necefl’ary from time to time 
to check it. 

Boerhaave deferibes, in his Elements of Chemiftry, the following proctls, 
which feems to be well contrived, for the making of vinegar. 

'l ake two large oaken vats or hogfheads, and in each of thefe place a wooden 
grate or hurdle, at the diftance of a foot from the bottom. Set the veflB up- 
right, and on the grate place a moderately clofe layer of green tv. igs, or frelh 
cuttings of the vine. T hen fill up the veflcl with the footllalks of grapes, 
commonly cdled the rafc^ lo within a foot of the top of the veflel, which muft 
be left quite open. 

Having thus prepared the two veflels, pour into them the wine to be don- 
verted into vinegar, fo as to fill one of them quite up, and the other but 'half 
full. Leave them thus for twenty- four hours, and then fill up* the half-filled 
vcffel with liquor from that which is quite lull, and which will now in its turn 
be left only half-fi^lL Tour- and -twenty hours afterwards repeat the fame ope- 
ration, and thus gO|An» keeping the veflels alternately full and half-full during 
every twenty-four hours, till the vinegar be made. On the fecond or third 
(day there will arife, in the ha’f-filled velTel, a fermentative motion, accompa- 
nied with a ienfible heat, which will gradually mcreafe from day to day. On 
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th" contrary, the fermenting motion is almoft impcrceptiljlc in the fuirvcf 1 1 . 
and as the two veffels are alternately full ami hal^ i dl, the Ixi nu nuition is In 
that means, in fume nieafure, interrupted, and is only renewed cvei y other e'a\ 
in each vcirfl. 

When this motion appears to have entirely ceafed, even in the ha!; -f'.iird veih ', 
it is a fign that tiie fermentation is finiflicd ; and iherelorc the vinegar is then 
to be put into calks dole Hopped, and ke pt in a cool place. 

A greater or lefs degree of warmth accelerates or t hecks rhis, as well as the 
fpirituous fermentation. In France it is fmilbed in about fiJ teen days, dur nt> 
the fummer; but if the heat of the air be very great, ami exemd tlie tvvee. y- 
fifth degree of Mr. Reaumur’s Thermometer, the half-filled veffel intill be fill- 
ed up every twelve hours j becaul'e if the fermentation be not fo ehecked in 
that time, it will become violent, and the liquor will be lb heated, that many 
of the fpirituous parts, on which the ftrength of the vinegar depentls, will be 
d i Hi pared ; fo that nothing will rerriain, alter the lermentation, but a vapid 
liquor, four indeed, but clTete. The better to prevent the dillipation of tlie 
fpirituous parts, it is a proper and ufual precaution to clofe the mouth ql the 
half-filled veflcl, in which the liquor ferments, with a cover made alio of oak- 
wood. As to the full veflcl, it is always left open, that tlie air may act freely 
on the liquor it contains : for it is not liable to the lame inconveniencies, be- 
caufe it ferments but very flowly. 

In the Digiionnaire Portatif des Arts et Metiers^ another method is deferibed, 
by which a very good vinegar is commonly " made at Paris from the lees of 
wine. For this purpofe all the wine contained in the lees is prclTed out, and 
put into large calks, the bung-holes of which are left open. Thcfe caiks are 
put into a hot place ; and if the fermentation proceeds too fall, it muft_ be 
checked by adding more frelh wine. This procefs is very fimilar to the fore- 

going* 

The appearances -which accompany the acetous fermentation refemble much 
thole that occur in the fpirituous fermentation. In both fermentations, an in- 
teftine motion, a fwoHing, a hiding noife, and an ebullition, may be perceived. 
There are neverthclefs eflTential differences between them. Befides that the 
producfls of the vinous and .acetous fermentations differ exceedingly, the heat 
produced by the former is fcarcely fcnfible, while that produced by tiie latter is 
confiderable. Secondly, we have rcafon to believe, that the vapour whicli ex- 
hales from vinegar during fermentation is not noxious, as the vapor of fenuent- 
ing wine is j at leaft, it has not been obl’erved to produce fuch bad cfllcHs. 
On the contrary, as the acid of vinegar more and more dilengages or unfolds 
itfelf, it feems to acquire more power to bind and retain the inflammable 
principle, which is the truly dangerous part of theft vapors. Lallly, vinegar 
does not depol^j tartar as wine dpcs, even although it has been made with 
wine that had not depofitcd its tartar. But the ftdiment of vinegar is a vilcid, 
oily, and very putrefcent matter. The grape-ftalks tifed in the making of 
vinegar, to promote and encreafe the fermentatjpn, are covered over with this 
matter during the operation. They are generally walked clean, and carefully 
preferved, to promote the fermentation of more vinegar ; bccaufe the acid 
with which they are foaked a£ts powerfully as a letiven or ferment. The calks 
alfo which have been ufed for Ute preparation of vinegar are to be cleanfed 
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from the above-mentioned vifcid matter, and kept for the fame uft, as they 
are rendered fitter than new cafks for the preparation of vinegar. 

When the acetous fermentation is finiflied, the nature and the charader of 
the liquor that has undergone it are totally changed. Wine has a tafte and 
Imell, partly fpirituous, fomewhat acid; ^ut in good wine the fpirit lb much 
prevails over the acid, that the latter is fcarcely perceptible. I he taflc and 
lincll of vinegar alfo is partly acid and partly I'pirituous ; but the former quality 
fu ciuircly prevails, that the latter is almoll totally concealed. 

We cannot form any very clear and dillindt knowledge of the manner in 
which Nature performs rhele changes in fermenting liquors. The properties 
of wine and vinegar prove, that the acetous fermentation unfolds in a very fin- 
gular manner the acid parts of wine, and intimajtcly combines them with the 
mflammable fpirit. Hence, by changing wine into vinegar, its ardent fpirit is fo 
covered by the large quantity of acid, that it is no longer perceptible; that it 
now cannot affedt the head and intoxicate ; and that if it be dillilicd, the firft 
liquor that rifes with a heat lefs than that of boiling water is not an ardent 
fpirit, as when wine is dillilled, uulefs the vinegar be too new, and the acetous 
fermentation has not been completely finiflied ; in which cafe the vinegar yields 
a little ardent fpirit ; but when old vinegar is dillilled, the liquor that rifes firft 
is a flightly acid phlegm, which contains the moft volatile, the moft odori- 
ferous, and the moft fpirituous part of the vinegar. 

The acid of vinegar is employed in many chemical and pharmaceutical pre- 
parations, for which not common vinegar, but the acid fpirituous part of vinegar 
that is obtained by diftillation, called difiilltd vinegar^ is chiefly employed. 

The procefs of diftilling vinegar is very fimple. A quantity of good ordi- 
nary vinegar is put into a large cucurbit or ftill, which ought to be made of 
Hone- ware, and not of metal, as the acid of vinegar is capable of adling upon 
moft metals. This cucurbit is funk in a deep furnace, fo that five or fix 
fingers breadth only near its neck appears. The neck is to be carefully luted 
with clay all round the furnace, that the capital may not be heated too much. 
A capital and a glafs receiver are then to be fitted, and the diftillation is to be 
begun, with a very gentle heat. The acid fpirituous liquor pafles by drops 
into the receiver. This liquor is white, tranfparent, penetrating, fomewhat 
cmpyreumatic, and difengaged from an acid, but not fpirituous fubftance, 
and alfo from an extradive ihponaceous matter, both which are contained in 
ordinary vinegar. Thefe latter fubftances remain in the^ttill with the coloring 
matter, and form together an extremely acid extraft of vinegar. This refi- 
duura contains alfo feme tartar, and by incineration yields much fixed alkali, 
as all matters belonging to vines, grapes, or wine, do. 

We fliould be much miftaken if we believed that the acid fpirituous portion 
of the vinegar that rifes in this diftillation, is a ftronger acid than the vinegar 
itfelf. Vinegar is notdiftilled with an intention to concentrate if, but only to 
dilehgage it, as we have faid, from its extradive part. The acid which this 
part contains is not, properly fpeaking, vinegar, but is oily, not, fpirituous, lefs 
volatile than the former, or evfn than water. Accordingly, the acid obtained 
in this diftillation, when well conduded, is more fpirituous and alfo more waieiy 
ahao the acid of the refiduum. 
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Chemifi:s liave attempted difiercnt methods of concentrating difVillcd vine- 
gar. Stahl has taught us the beft metliod for depriving it of its water without 
any alteration. This method confifts in expofing it to a coid fufficiently in- 
tcnfe to freeze its watery part, which is afterwards feparated in lumps of ice 
from flic more acid part. Thus the acid of vinegar may be confiderably 
concentrated. See the Concentk ation of Vinecak by Frost. 

The acid of vinegar may be more effectually concentrated by combining it 
with alkalis, earths, and metals, as any other acid may. 1 hus by drying perfcftly 
neutral acetous fahs with fixed bafes, and. afterv/ards by dccompoling them, 
cither by the mere aftion of the fire, or by means of concentrated vitriolic 
acid, we obtain the ftongell acetous acid that can be produced. This acid is 
called radical vinegar. See Spirit of Venus. 

The acid of vinegar diflblves all lubftances upon which other acids can a6t, 
and forms with them ncutr.il faits, fonic of which have particular names, but 
which all might be called acetous /alts. 

With calcareous earth this acid forms faks that in cryftallizing flioot into 
filky ramifications and vegetations. I’hefe faks- are named from their earthy 
bales, fait of chalk., fait of crabs-eyes^ bcc. 

With fixed vegetable alkali it forms a very pungent and very deliquefeent 
fak, regenerated tartar., ox terra foliata tartari. See Terra Foliata. 

With fixed mineral alkali it forms a neuti al cryffallizable fak. 

With volatile alkali it forms an acetous amtnoniacal falt^ called fpirit of Min~ 
dererus. 

All the combinations of the acetous acid with metallic fubftances have not 
been yet examined. The combinations of this acid with lead and with cop- 
per arc belt known, becaulc they furnilh fcveral preparations uied in paint- 
ing, and fome other arts. This acid united with copper forms verdigrife and 
ayfials of Venus j and with lead forms cerufs^ and fait . or fugar of lead. See 
thefe feveraV artidet. The vinegar in which lead is diflblved is called vinegar of 
lead., and is fomctipies ufed as a cofmetic, for repelling cutaneous eruptions. 
But this cofmetic ought not to be employed but under the direftion of a 
prudent phyfician, as it may occafion a dangerous tranflation of the morbid 
humour to other parts. 

Mercury diflblved firft by nitrous acid, and afterwards precipitated by fixed 
alkali, is quickly foluble in vinegar, with which it forms a mercurial acetous 
fak. The cryftals of this fait arc Ihining filver-like plates, not very foluble 
in water. See Mercury. ' , 

Vinegar very much concentrated, as the rectified fpirit of Venus, or radical 
vinegar, being dittilled with equal parts of highly reftified fpirit of wine, 
ftirnilhes a liquor which has all the efiiential charaAers of ether, or rather is 
a true ether, ualled acetous ether. The difeovery of this ether was lately made 
by the Count de Lauraguais. See Ether (Acetous). 

' Vinegar being an oily, fpirituous, vegetable acid is much weaker than mineral 
acids, which are lefs compounded. Accordingly all acetous neutral faits may 
be decompofed by any mineral acids, excepting the vitriolic acid when very 
much fulpnurated, which cannot be confidered as a pure add. 

According to Mr. Gellert*s table, the affinities 'of the acetous acid are in the 
following order : Inflammable principle, zinc, iron, copper, lead, and bifmuth. 
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Gold, filver, tin, and mercury, are marked in this table as incapable of uniting 
with this acid. 

Vinegar is very ufeful, not only in ordinary life as an agreeable fealbning 
for many kinds of food, but alfo in medicine, in cliemillry, and in leveral arts. 

This acid is in general antileptic, and^s confidered as incifive and aneririve. 
It is ufed as a vehicle in many preparations which poflefs thelfc qualities* 'i hus 
Jimpk oxymel is a I'yrup made of honey and vinegar. Such alfo arc exymel of 
fquiUs^ and feveral other compound vinegars for the ufe not only of medicine, 
but aUb of the toilette ; receipts for all which are found in dilpenfatories. A 
very important medicinal virtue has been atirihmed to vinegar, namely, that 
of curing the canine madncfs. Mr. Buchoz, in a work entitled. An Hifto- 
rical ‘I’realife of Plants gro-imng in Lorraine and thl ‘three Bijhopricksy affirms, 
that feveral fuccefsful trials have afeertained the efficacy of vinegar again!! the 
ill efit-fls arifing from the bite of mad dogs, when it is given in the quantity of 
a pound each day, divided into three dofes ; one to be taken in the morning, 
another at noon, and the third in the evening. The difeovery of this quality of 
vinegar was made accidentally at Udina, in Trioul, a province belonging to 
Venice, by an inhabitant of that town, who having been feized with canine 
madneft, was cured by drinking a glafs of vinegar by miftake, inftead of fome 
medicine that had been prepared for him. 

We have already mentioned the ufe of vinegar in feveral chemical prepara- 
tions, particularly of cerufs and of verdigrife. 

DCCXV. VINEGAR (DISTILLED). This is the 
fpirituous acid of vinegar obtained by diftillation. See the preceding article. 

DCCXVI. VINEGAR (RADICAL). See Spirit of 
VfNUS. 

DCCXVI I. VINEGAR of L E A D. Is a folution of lead or 
of ccrufs in diftilled vinegar. See the articles Lead and Vinegar. 

DCCXVIII. VITRIFICATION. Vitrification is one of the 
moft curious and moft important operations in chemiftry. The produft of this 
operation is Glafs *, a matter which, when well made, is valuable for its great 
hardnefs, beauty, and perfedt tranfparency. Thefe principal and eflential 
qualities of glafs render it very extenfively uleful in ordinary life, in natural 
philofophy, in chemiftry, and in many arts, Almoft any form may be given 
to glafs, and all kinds of veflels and utenfils may be formed of it, which are 
txpable of refifting the moft powerful corrofives and folvents. Glafs is capable 
; 1 receiving and preferving the fineft poliffi. Its properties of tranfmitting 
and refrafting the ray*s of light, and of reflefting thefe rays when one of its 
furfaces is covered with a metallic coat, render it very ufeful for conftrudling 
mirrors, telefcopes, microfeopes, and all kinds of optical glafles ; for colledting, 
I'eparating, and decompofing the rays of light ; and for exhibiting many won- 
derful catoptrical and dioptrical appearances and experiments. 5f to thefe ad- 
mirable properties we add that of imitating the many brilliant precious ftones, 
opake or tranfparent, we (hall cafily be convinced that perfedt glafs is one of 
the moft beautiful and excellenf produ^ions of human induft^. 

Tlic art of making glafe is dependant on chemiftry in all its parts. In it* 
principles it is fimple, but extenftvc in its detail, and difficult in its prafttcc. 
T'Jie extent of this art does not permit us to enter into the particulars, or into 
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its feveral bfanches. In this article we /hall only endeavor to explain the 
' chemical principles upon which the art depends, and which may direA expe- 
rimental phiJolbphers as well as intelligent artills in their refcarches to im- 
prove it. 

Perfeft glafs, or the moft beautiful faftitious cryftal, is perfecbly fimilar in 
appearance to the whiteft and moft tranfparent natural vitrifiable (tones. The 
only fenfible difference between thefc natural and artificial produflions is, that 
the latter are much lels hard and more fufible than natural cryftal, or any other 
vitrifiable ftone. In faft, pure glafs or artificial cryftal is eflentially of the 
fame nature as vitrifiable ftones j or we may rather fay, that it is vitrifiable 
earth itfelf rendered more fufible only by certain additions, as we (hall 
foon (hew. * 

The moft fimple and elementary of all earths, called by chemifts viirifiahle 
earthy forms the hardeft and moft tranfparent of all natural bodies, when its 
integrant parts are united together in a due ftate of aggregation : but the parts 
of vitrifiable earth cannot form this aggregation, unltfs they have been pre- 
vioudy fo much feparated from each other, that they poflTefs a mobility which 
enables them to unite together according to their natural tendency : tiic 
integrant parts of elementary earth may acquire this mobility by two methods ; 
namely, by the interpofition of the parts of water, or of thofe of fire. 

Almoft all the vitrifiable ftones that we know, as diamonds, rock-ciyftal, 
and other hard tranfparent ftones, appear to have been once ciilperfed in infi- 
nitely fmall molecules dirough much water, from which they have afterward.s 
been depofited, and then have united together and formed tlie very hard tranf- 
parent mafles which we now lee. The regular and uniform cryllallization of 
thefe precious ftones is an evident proof ot this truth. 

Poflibly fome of thefe ftones may have been formed by fire, and by a true 
fufion. . Perhaps even this tcrreftrial globe has- been once, as Mr, dc BulFon 
thinks, one fpheie of melted glafs, or one immenfc diamond, the outer cruft of 
which only has Hfeen changed by the elements, while the interior parts ftiii ■ 
remain in their vitrified ftate (p): butlwe certainly know, that of the two above- 
mentioned methods by which pure folid malTes of vitrifiable earth may be 
formed, that of the divifion and elaboration by water cannot be praftifed by 
human art, on account of the many ages required for the operation. 

By the fccond method, namely, fufion, the time required for which is better 
adapted to the (hortnels of our lives, we certainly might, with a fofficitnc 
degree of heat, melt vitrifiable earth, and all other kinds of earths j fince ihcfe, 
when fufficiently purified, are reduced to the nature of vitrifiable earth ; and w* 
might convert thefe earths into mafles of cryftal, or of hard tranfparent ftones, 


{p ) Mr. Buffbn conjedlures, that the earth, 
as allb the other planets, might have been 
parts knocked olf from the- fun by a comet 
falling upon its furface ; that they received 
from the impulfe of the comet their pro- 
greiSve motion ; and alfo, by the obliquity 
of the Broke, their motion round their own 
axes % that the earth was then in a vitrified 


and fluid ftate j and that a vapor cxhs'ci 
from its furface by the violent heat, tl-e 
grolTcr parts of which, being aftci wards ccii- 
denfed, formed water, and the Ic^s deide 
remaining fufpended formed air. Wc have 
not heard that many philofophcis have adoDi - 
ed this theory of the formation of the piancti. 
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ns pcr/ftft as the natural precious ftones. In a word, nothing but a heat fuffir 
ciontly intenfe is required to melt any earthy matter, and to convert it into a 
diamond, as brilliant and as hard as the moft perfeft natural diamonds : but 
here a great, and hitherto unfurmountable, difficulty occurs, namely, to pro- 
duce a heat llifficientJy intcnlc to m^t tJie moft pure and fimple vrcrifiable 
earth ; for the moll violent heat that art has ever produced is infufficient to 
melt even many of the common impure earths and ftones, and is therefore 
nmeh lefs capable of melting that earth, which, becaule it is the fimpleil and 
pureil, is alfo the moft unfufible of all natural bodies. See Earth. 

Hence we conclude, that although we know by what means the parts of the 
pureft earthy principle may be fo vmited as to form bodies iimilar to the na- 
tural precious iloncs, yet we cannot poffibly put thefe means in execution : but 
if we cannot artificially produce folid mafles of pure earth exaftly fimilar in all 
their properties to the natural precious ftones, we can however very well imi* 
tare thefe beautiful natural produflions, not in their hardnefs and unfufibility, 
but in their tranfparcncy and luftre; that is, in their moft obvious and ftriking 
qualities, by means of compofitions of glals or faftitious cryftal. The folution 
of this problem is founded cn the following principles. 

Firft, pure and elementary earth, which makes the principal balls of all 
vitrifications, and therefore called vitrifiable earth, is indeed unfufible with 
regard to us : but vve know, that certain very fufible iubftances are capable of 
uniting intimately with this earth, and of communicating to it fomc of their 
fufibility } fo that by their means we may reduce it to a perfeft fufion. 

Secondly, the fubftances capable of adling upon the earthy principle are the 
inflammable principle or phlogifton, and feveral faline matters : but we may 
remark, that as theie fubftances do only a^ as fluxes by uniting intimately with 
the vitrifiable earth, and while they themfclves make part of the glafs j and 
alfo, as the integrant parts of thefe fluxes are not capable of forming either 
with each other, or with the parts of vitrifiable earth, fo ftrong an adhelion as 
that which can be formed between the parts of the pure vitrifiable earth ; it fol- 
lows, that all fa6titious cryftal mull be much lefs hard thaff natural cryftals, or 
other hard ftones *, fince thefe contain only pure vitrifiable earth. 

Thirdly, in confequence of the principle, that all compound bodies partake 
of the properties of their component parts, fadlitious cryftals ought to partake 
fo much more of the properties of inflammable and faline matters, and ought 
to be removed fo much more from thofc of pure vitrifiable ftones, as they 
contain a larger quantity of thofe matters. Accordingly we find, that the 
iinaller quantity of flux that is contained in glafs, the greater hardnefs, luftre« 
and refcmblance to natural ftones it has, provided the fufion has been compleat. 
Thus glafs is fo much more perfect, as it pofieflTes more of the properties of 
vitrifiable earth. 

I hi fc principles’, which are inconteftable, being once underftood, arc eafily 
applicable to the art of making glafs, as we lhall flicw : fince, if we could 
produce a fire fufficiently intenie, and had furnaces and veflels capable of fuf- 
tcining it, we Ihould make glafs equal to the precious ftones } it is therefore 
evident, ihat the moft important objc£l in vitrification is to have furnaces 
capable of producing the greateft heat, and pots or crucibles capable of refill* 
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ing, during a long time, this heat, and al/b the action of the vitrefcent matter 
rhat they contain. Ac the articles of this Diftionaiy, Clay and Pottery, 
may be fecn what are the beft earths, or mixtures of earths, for the conflruAion 
of furnaces, and of pots or crucibles. V.^e fliall here only repeat, that theic 
pots ought to be made entirely df^tlie moft refraflory and pureft clay, well 
waHied ^nd cleanfed from all landy, ferruginous, and pyritous matters, and 
mixed with a certain proportion of the fame clay baked, and pounded not very 
finely. The quantity of baked clay that ought to be mixed with the crude 
clay, to prevent tlie pots from cracking when dried, or when expofed to vio- 
lent lieat, is not abfolutcly determined, but varies in different glafs-houfes, 
according as the crude clay employed be more or lefs fat, as it is called : but Mr. 
D’Antic, Doftor of Phyfic, a very able chemift, and particularly converfant about 
every thing relating to the theory and practice of glafs-making, in an excellent 
Memoir upon this fubjed, propoles a very good method pf afeertaining the quan- 
tity of burnt clay that ought to be mixed with crude clay in the compofition for 
pots and fvirnaces. - This method confifts in mixing the burnt and crvide clay 
in different proportions, and in forming cakes of thefe feveral mixtures, each 
of which is one inch in thicknefs, and four inches in each of the other two 
dimenfions. When thefe cakes have been fufficicntly and very llowly dried, and 
are expofed to a violent heat, till they become as hard, and contract as niucli 
in their dimenfions as they can, they are to be then examined i and the cake 
which has fufferecl a diminution of its bulk equal only to an eighteenth part is 
made of the beft proportions. According to the fame author, moft clays 
require that the proportion of the burnt fhould be to the frefh as four to five. 

The ovens and furnaces are different according to the quantity of ntaterials 
to be vitrified. For experiments and effays, we know none better than the 
melting furnace delcribed at the article Furnace, and which muft be heated 
with charcoal. In large works wood or foffil coal are ufed, and the fornates 
are fo conftrudtcd that the flame of the fuel circulates and burns within very in- 
■tcnfely. As* thefe furnaces vary much in different countries and glafs-houfes, 
and as a defcriptionswould not be very intelligible without figures, wc fliall 
refer the reader to other works in which thefe feveral furnaces arc delcribed 
and reprefented, particularly to the 'French edition of Neri’s Art of Making 
Glals, with Notes by Mefrct and by Kunckel, and to the above quoted 
Memoir of Mr. D’Antic. Wc fhall here fay only in general, that thefe furnaces 
are placed under large and lofty buildings called halls •, that they are covered 
with a vaulted roof-, and that they have no chimney, but only lateral openings 
through which the melted glais is drawn from the pots. Under tbele openings 
is built a kind of platform or banquette, on which the pots conrainiiig tlic 
glafs Hand, one of which is oppofue to each opening. In the middle of the 
furnace, below the banquette, is a fpace, a-crofs which iron bars arc laid. In 
this fpace, which communicates with a large cavity below, called the afli-hole, 
.the fuel is placed. In thefe furnaces, which have not any chimney, as we 
'have faid, .the fire is nevcrthelefs very intenfe. This intenfe heat is occafioned 
»by the great capacity of the furnace, by nrreans of which a ftrong draught of ai-r 
ipafles continually from the afh-hole. JSefides, the flame, being vividly agitated 
sby air, .and not .being drawn cait of the furnace hy any chimney, circulates in 
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. ■cVf y ciirccTtion 'within the furnace, and produces a very violent heat. Moft 
phtfs-Iiourvi furnaces have alfo hollow towers that communicate with the cavity 
r.t" tilt- iurnace, and which therefore encreafe the capacity of the whole. In 
>hclc the lieat is not nearly fo intenfe as in the furnace. They are employed to 
contain the /r/Vz, or the pieces of manufafttired glafs that are to be annealed. 
Siirh is the general difpofition of the furnaces of glafs-houfes. 

The good condition of the pots and furnaces is, as we have obferved, tlir 
mod important and eflential matter to be confidcred in the operations of making 
, glafs. Next to that, is the confidcration of the kinds and proportion of the 
Iluxes. Of thefe we may obferve two kinds, namely, the inflammable and the 
ialine. As we cannot obtain the pure inflammable principle, we muft, when we 
intend that it fliould enter into the compofition of glafs, chufe for this purpofc 
fome of the earthy fubftances with which it is found naturally combined; and 
thefe are particularly metallic earths, which are beft adapted for conveying 
phlogifton into vitreous compofitions : but all thefe earths are not equal.'y Ht 
for till ; purpofe. All metals are compofed of an earthy matter intimately com- 
bined with a fufilcient quantity of the inflammable principle to be very fufible, 
and, at the fame time, very opakc. Some of thefe metals, namely, thofc called 
ferfetl-, are unalterable by fire, and cannot be entirely, or even partly, deprived 
of phlogifton : but as every metallic fubftance is incapable of uniting with 
earthy matters, while it retains its metallic ftate, therefore no perfeft metal can 
be vitrified. The cafe is different with thofe metallic fubftances, the phlogifton 
of which may be burnt, or otherwifc deftroyed. The earths or calxes of moft, 
}jerhaps of all combuftible metals, when not perfectly deprived of all their 
phlogifton, are capable of being reduced to a vitreous ftate, by means of their 
remaining inflammable principle. As they are not then in a metallic ftate, 
they can facilitate the fufion of vitrifiable earths, may contradl with thefe an 
intimate union, and reduce them to a ftate of perfeft vitrification : but thefe 
phlogifticated calxes of imperfeft metals promote vitrification more or lefs, 
according to their particular natures. Some of thefe, as, for inftance, tin, 
<‘annot be without great difficulty brought to that precife degree of calcination 
that is neceflTary to vitrification ; becaufc the heat required for this purpofe 
deprives them of all their phlogifton, and renders them in a high degree 
rcftaflory. Others, in whatever manner they be calcined, cither retain too 
l.rtle phlogifton to be fufficiently fufible, although they ftill retain enough to 
give thciii color ; or if they be not calcined fo much as to lofc their fulibility, 
t'ley cannot be melted but into opake mallcs, fo nearly in a metallic ftate that 
zhf'Y cannot be united intimately with vitrifiable earths. Such, eipecially, , are 
the earths of iron and of copper. 

Of all metallic earths, that of lead is fitteft for vitrification. This metal, 
which contains a large portion of phlogifton, is quickly deprived of fo much of 
it, that it lofes its metallic ftate, and is ealily melted into a tranfparent vitreous 
mafs ; but it has, at the fame time, this renurkable property, that when once 
it has loft as much phlogifton as is neceflary to dilpofe it to vitrification, its 
calx ftrongly retains as much of it as is neceflary to give to it its greateft de- 
gree of vitrefeibiiity j and that it may be Iboner diflipated into vapors by the 
continued aftion of a very intenfe fire, than it can be changed into an earth 
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totally (,icpl)lcplft!catcd, and confoquently refraclory, !’,Lc tlsn r.-Ixos of ti.) 
ot'regijlus of antimony. IJcfjdes, the fnfible earth, of i-. otv,- c-f (heil- li'. it 
retain the Icafc color. All thefe qualities render it prefer,. hk- t » aio,' oihe!- me- 
ral ic earth for the pur'ioics of vitrification. The earth of ■bhriitirl;, h in 

the abcjve-nicntioned piivperties rdembles the earrlt of lead, may [ .ob.'blv br 

employcd vrith equal fuccds : but .as the calxes of had are mucli 111 :>!•.* cm; i 
non than tliol'e of bifinuth, the ufe of thi.s femi metal is not kn,.,., ,0 mami- 

facturefi of giafs. 

In whatever m.anner the calx of lead ha.s been ;M\pr.retk f !)„• 

really in a calcined and not in a metaliir ;mie, it nr>v be uied iii v •, i. 

Accordingly, the grey c,.!x, or aOies of lead, m.iiik'.'r, red leal, I:-,: 
ceruf;, and all the prcciiiitares of lead, fepar.-ted hvnii .nd.ls by i; • 

mediate liibtlances, being mixed with hand or any other vitoftai)!.' lUtre, .v.d 
expofed to a fufliCTcnt degree of lire, do alvvayj promote the fiinon O'' d’j ' * 
niatrcr.s, and form with them j./an;-s moic or Ids h.ard and tr.m'paj-'^nt, ae'-,;rd 
iiig to the firength of the lire an'! 'he propoition of the ingI•aliuu^. 

'I he earth of lead conlbintly retains, as we have faid, enough of t!i.; infian-i- 
inabk* jrrinciple to preferve its lufibility. Vfhen ic i.s expolcd riri.e,!)- to tlic 
lire, it vitrifies with a very moderate heat. It ha.s more p>hloniilon Viiaii is r.- 
qiiifite for its vitrification. The fufibiiity, fluidity, and adiviiy of lidsp'u- 
of lead, when pure, are fb great, that it cannot be confined in anr crucible, 
all wJikh it er.fiiy jrervades: therefore pure glafs of lead is never i/i.-ide. Bm 
as t!it c..ii.x of lead has more phiogillon than is required for its own viirdicatio!!, 
K. ' ■ 'vide tilts exeefs of inflammable principle with any uiimctailic caiilii 

■ I V b it is mixed,^ and thu.s m.'v produce their fufton and perfect viriifi 

i he gbdies formed by a mixture of calx of lead with unmet.illit 
mu n.ore confiflence, liarclncfs, and lefs fufibiiity, than jnirc glafs o 

■ a ' ■ i'.e iuoportbtns of calx of lead and of fund employed in tlide kind 
* ci.-f- are fre;n gne part to two of calx of lead, to one of fand, or 0 

■ td liinr.s. 
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s's c may obferve if^.on tlie fubjecl of glalTcs that contain no other flux than 
^iiilogidon or metallic earths, of lead, or t)f any other metal, fh.u ncn-c of 
yhcin are perfeclly while, but are all more cr lefs colored; becaulc 
is as cheiiiiih know, the ftrinciple of colons. Secondly, rheic -gited s Ji.'LVf ,■ 
greater der.lify or fpecific gnivity than any natural ci^dlallim; tio:n\ all .re- 
lailic earths being heavier than any that .are not metallic.' 

'I'hirdiy, metallic glslles ate generally fomcv'hat lefs brittle, are 1 

lye broken by the alter, tlions of heat and cold, and have mo-e . 
finocihncfs, or, a.s it were, unftuofity, nott.-fily to be deferibed^ .ii,(n '-! i/ts 
made altogether of unmetallic earths.' Thefe properties can only be .'r.'ri’buted 
to the inflammable principle, a pretty confidcrable quantity of which is linik-d 
witli them. As' thefe latter qualities of glafs arc valuabie, a certain qmintitv of 
calx of lead generally enters into the compofition cf mod: fine gh:h’c% which 
arc diflinguilhed from ordinary glafs by the name cryflal-^Iafs. 

]-‘rom what we hesve faid concerning the properties of metallic e.'trtli.s in virri- 
fication wc m.ay perceive, th?.t the more calx of leau', or other mrt.allic earth, 
enters into the pompofition of any glafs, the more fufilde, Ibii, colored,* a- 'i 

^ dci’.fc 
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tlenfe this glafs is j and fcciprocaMy. The colors given to glafs by calxcs of 
lead are fliades of yeHow, 

Saline fubftances are the fecond kind of fluxes ufed in vitriBcation : but all 
thefe fubflances are not equally Bt for this purpofe ; not that they are not all 
very fufible, but for feveral realbns hereaftfi to be mentioned. 

Firll, neither the pure and difengaged acids, nor volatile alkalis, nor ammo- 
niacal lalts can be employed as fluxes in vitrification, becaufe none of thefa 
faline matters is fufliciently fixed. Their volatility is fo great, that they may 
be totally diflipated by fire before they could aft in any degree upon vitri- 
iiable earth. 

Secondly, none of the neutral falts with bafis of fixed alkali, containing 
'cither vicridic acid or marine acid, can be employed as fluxes in vitrification. 
This proceeds, not from their want of fufibility, or of the ncceflary degree of 
fixity, but from the union of the acid and the alkali i which, is fo ftrong, that 
they cannot aft with fufficient force upon other fubftances, and particularly 
upon vitrifiable earth. The faline matters fit for vitrification are, Jlxeii alkalis^ 
vegetable and mineral*, nitres with bafis of fixed alkali ; fedative falt^ and borax i 
fufible fait of urine^ or rather phofpboric acid. 

Of all faline matters, fixed alkalis, vegetable and mineral, are moft fre- 
quently ufed in vitrification. Thelc alkalis are fufible with a moderate heat } 
they arc fo fixed that they can refill during a fufficient time the heat of ordinary 
vitrifications ; and they a6t powerfully upon flints, fands, and other vitrifiable 
Hones. The proportion of alkali to fand, in order to make good glafs, is, from 
one to two parts of the former ingredient, and two parts of the latter. 

Nitre produces in vitrification nearly the fame eflefts as fixed alkalis, altho* 
it be a neutral fait, the alkali and acid of which are united together nearly as. 
they are in common fait, which however does not produce in vitrification 
fimilar effefts. I he remarkable difference in this refpeft betwixt thefe two 
falts, and betwixt the nitre and the vitriolic falts, muft be attributed to the 
great affinity of nitrous acid to the inflammable principle; which affinity is fo 
Itrong, that when nitre is expofed to fire in velTels not petfcftly clofe, the acid 
quits its alkaline bafis to unite with the phlogifton of combuftible matters, 
even though thefe be not fenfibly in contaft with it. Hence nitre expofed 
during a certain time to the aftion of a ftrong fire, is gradually alkalifed, and 
then becomes capable of diflblving very effeftually vitrifiable earth. This alka- 
lifi. Jon is produced fo much more eafily in moft vitrifications, that the ingre- 
d.cnts employed generally contain fotne inflammable matter. Common fait 
cannot be alkalifed in this manner, becaufe it cannot be decompofed by the 
contaft of inf^mmable bodies; and therefore is not ufed in vitrifications : but 
as vitriol^ has ^ ftrong ^nity with phlogillon, we might be inclined to- 
think, that vitriolic falts with bafis of fixed alkali, which alfo are never ufed in 
vitrification, might 'perhaps be. employed along with fand or other vitrifiable 
matters containing a larger proportion phlogifton than the ingredients now 
commonly ufed do ; but I do not know that any fufficiently accurate experi- 
ments have been made on this futyeft. 

Fixed alkalis or nitre cannot be formed into tranfparent glafs by being ntelted 
fingly V becaufe thefe falts coAtain too little of the earthy principle ; for they 

form 
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form true glafles ■when they are mixed with a fulKclent quantity of this prinripit, 
as with fands and other eartliy matters : but borax, ledativc fait, and the j'ulible 
fait of urine, may be melted without any earthy addition, into tranfparer.r 
vitreous mafles •, and hence wc may conclude, that thefe I'alts contain a larger 
portion' of the earthy principle than nitre or fixed alkali. 'J hey nevertheiefs 
very powerfully promote the vitrification of other fubftances. Thefe falts aic 
not employed in the manufadlure of large quantities of glafs, becaufe they are 
too dear. Borax is fbmetimes ufed for making fraall quantities of ionte }urti' 
cular kinds of fine glals. 

Arfenic may be enumerated among vitrifying fluxes, as It is fufible and 
vitrefcible fingly, and is allb capable of- promoting the fufion of vitrifiablc 
earths •, for which purpofe it is frequently employed as an ingredient in vitreous 
compofitions. As arrcnic partakes both of the metallic and faline properties, it 
probably a(fl;s in vitrification both as a fait and as a metallic earth. The quantity 
therefore of arfenic necefftry to promote vitrification, is intermediate betwixt 
the quantities of calx of lead and of faline fubftances that are neceflary for that 
purpofe. But we mufl: obferve, that as arfenic is very volatile, a great part 
of it efcapes in vapors upon the firft application of heat, and that tlu; 
quantity remaining is always uncertain. Arfenic cannot well be employed as 
the foie flux for vitriflable earth. When we intend that a certain quantity of 
this matter ihould remain in the compofition of a glafs, one of the bell: methods 
that can be ufed for this purpofe, is at the fame time to add nitre to the ingre- 
dients of this glals i becaufe the arlenic uniting with the alkaline bafis of the 
nitre forms the neutral arfenical fait, in which the arfenic is confiderably fixed. 
But as this neutral arfenical fait is eafily decompofed by contact of piilogifton, 
therefore no calx of lead or other flibftance containing the inflammable prin- 
ciple ought to be mixed with arfenic in the compofition of glafs. J have found 
by experience that this neutral arfenical fait is very difficultly manageable in 
vitrification.s, not only for the reafon now given, but alfo from the property it 
has of powerfully corroding and pervading crucibles and pots. In many 
mixtures I have flwnd that it quitted the vitrifiablc earth with which it was 
mixed, and adled upon the crucible, which it penetrated and diffolvcd. Thefe 
experiments induce me to believe, that arlenic has a greater affinity with clays 
than with vitrifiablc earths i which 1 propofe hereafter to alcertain further. 

From Mr. Pott’s experiments, chemifts know, that vitrifiablc, calcareous, 
and argillaceous earths, each of which are fingly unfufible, do reciprocally 
promote the fufion of each other, when mixed together nearly in equal pro- 
portions, and expofed to a very violent heat % and that from., theiie mixtures 
matters perfedlly ■vitrified are formed. But as we do not the caufe of 
this fingular fufibility, we cannot determine whether t!^ ;is produ^'by a phlo- 
giftic or by a faline fubftsmee, or perhaps by both. ' 

Glailes that: contain no other fluxing ingrraiencthan pkfogiftic matters or me- 
tallic earths, partake of the properties of thefe metallic earths ; and alfo glalTes 
that contain only faline fluxes partake of the properties of fdts. 1 he latter, or 
faline glafles, when pure and well proportioned are lefs heavy, lefs denfe, harder, 
whiter, more brilliant, more brittle, than the glafles containing calx of lead ; 
and gla&s ct^taining both faline and metallic fluxes do alfo partake &£ the pro- 
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perries of both tbefc fabftances. In general, glaflfcs too falinc arc foft, ancT 
rafiiy ibi'ceptible of alteration by tiic adion of air and water-, efpccially thofe 
in v.hicli alkalis prevail; which latter gUiies are alfo liable to be attacked byr 
acids, as we evidently fee from the properties of the vitrified matter that isf 
made with an excels of alkali, for the prcliaration of liquor of flints, Glafies 
containing too much borax and ancnic, although at firlt very beautiful, do 
quickly larnifli and become opakc when expofed to air. 

h'roni what we have f lid concerning the properties of fluxes, phlogiftic or 
falinc, wc may know how to adjufl: the proportions of thefe to the land, or 
po vdered flints, fur the various kinds of g’als. Thus if we require a gials 
th;'.c is denfe, fnfible, and not faline, one part and a half of red lead or litharge 
may be mixed with one part of land, and fufed together. If equal parts of 
find and of cab: of lead be employed, a glal's Ibinewhat lefs denfe and harder 
will be produccil. 

If a gkilis be required of very lit'le denfity, only faline fluxes mull be em» 
jiloycd. A gbib of this kind r.iay he compoled of fix parts of fait of tartar, 
or ut j'OtaOn, or of purllicd I’oda, mixed with eight parts of fand or of flints; 
or lour parts ot any of the anov-Mnentioned alkalis, mixed with two parts 
<d' r.itrc or of borax, and eight parts of vitril'ubie earth. Thefe gUlfcs muit 
be I’.u long in the ore i'or tlie rcufons Iicreafter to be mentioned. 

Vv'licn a ciyfird-gl.iii is required which lhali be of an intermediate quality 

b. ctwixt the metallic and Jaline glaJlc.s, it may be made from a mixture of one 

j art of the al’ove-mtuiinneJ one part of calx of .lead, and two parts 

or ihivi or other \itriii:;b!e earth. By varying the proportions of thcle in- 
greiiients, many dilierent kinds of glufl'cs may be produced, each of which 
m.iy be goo-.!, if the quar.tity of each of the fluxes employed be proportionable 
lu iis v;u ifying power. Several good receipts for glafs, and fadtitions cryllal, 
may be found in Neri's Art of Mckhtg Glafs, with Aides by Merret and Kunckel^ 
to wiiich work we refer for many interelling particulars. We liiall how- 
ever obferve, that tlie pjroporrions of the fluxes neceflary to produce any rc- 

c, u rc',1 kn’.d of gl'-ils cannot be precifely afeertained, for tha^following realbns. 

i’iill, the faiiils, flints, and other ftoncs commonly employed for making 
< f giat's, are not all equally fufible. Thus the quartzofe fand obtained by 
waC-iiugan earth ibuml near Nevers, known to manufadturers of glafs and of 
pet, -cry by the n.ane o{ fand of Nevets, may be almofl: entirely mched when 
c\p.»icd lo a good vitrifying heat; and by a moderate heat its grains may be 
conliif' lounded. 1 know fomc other hard ftoncs, which in a violent fire 
are 'till a ore fu Able, and ' Oiiveriible into a:; almoft tranfparent glafs without 
;■ Jiiiun. The fufibility of thefe viticfcible ftoncs is cauled by fome unknown 
^ rogviieous nijiter united with them. Thel'c fufible fands and ftones requine 
much Ids quantity of flux to promote their vitrification, than other fands or 
vitriii.iMe flones, wiiicli are much purer, and therefore more reftedlory. 

Si tondly, although the phlogiftic and faline matters employed as fluxes in 
Vitrification are fufticicntly fixed to fupport the degree of fire neceflary for the 
fufioi' oi'giais, they arc neverchelefs far from being fo fixed as vitrifiable earth. 
Tiic fire ncct lT.;ry for tiie perfect fufion of glafs, is even fuflicient to cvaporace 
iheni entirely. Accordingly in gkils-houfes where the pots arc uncovered, a 
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vapor or fmoke continually rifes from their furf.tre, \v!iich i*! nothing; elk- t'l.ui 
the inline and phlogiftic fluxes in a ftate of coniiiiuy.! ■.>!!. I k r.. : 1 le 

longer glafs remains melted in the lire, the harder and more diinc-.il.!>- k- 
it becomes, and the more it partakes of the properties oi pine vitiiiia! !e < . 

Accordingly, even when a very hard glais is required, inch a q-n.-.niiiy c r 
ought to be added, as lhall at firll promote a perfect fiilion ; and tlii ; tun .11 cn, , .t 
to be continued a long time till a confklcrable quantity of the flux is 
dilTipated, and till the glafs has acquired the requifite d'-gree of lia. duels, jn-o- 
vided that the fire be fufficiently lirong to maintain the I'ufion noLv/nlilkiu ti ' -; 
the lols of flux. From thefe obicrvarions it appears, th.ar v> - c.in ^ot p.-.- 
cifely afeertain the proportion of flux to vitrifiablc earth, iinlel-i we knev/ die 
fufibility of the fund to be employal, and the degree of heat wiiicli c;. ; l.e 
excited in the furnace. 

The (aline fluxes, and efpecially the fixed alkalis employed in vitrlt'e;id nn, 
are generally rendered impure by a mixture of feveral hererogciu-ous ni.i; : . i 
and efpecially by. neutral falts nor vitrifiablc, and by a certain quantity (d i 
flammable principle. In manufactories of bottles and other common sd.u -, 
the alkalis employed arc not prcvioufly purified, but are even mixed wiUt i’ j 
earth of the -aflics of the burnt plants, which earth is alio much difjjoii d to 
vitrification. Accordingly, to make glafs of this kind, fand is mixed vviili com- 
mon wood-aflies, fometimes even with thofe which have been lixiviated, to- 
gether with fonic unpurified potafh, foila or kelp ; and from ihi.s ni'-vtun; a 
brown, dun.;y, not very tranfparent glafs i.s produced, which i.s prehrre-J in 
common fale for wine bottles to clearer and more tranlparent glais. Bui v, ht-n 
a fine, white, and very tranfparent glafs is required, the alkali mull be jvei-- 
fccflly purified from all heterogeneous matter, by lixiviation and calcinatioj!. 
tbe article Alkali (Fixko). 

As a- too large quantity of the inflammable principle is the ( liii-f rpui!; of th * 
colors andpf the opacity of glafs, when a perk-clly colorkfs and ir.uilpruer.’: ;■>•> 
is required, not only the alkalis muft be deprived of all their fupei-a!)uud'):’ 
phlogillon, but alf® the fands or fiinrs employed mufl b. purified from i.-.v . 
this principle which they may contain. M'iie nutliod ul'.-d ff)i tlii> j i' p i- 
by mixing together the due proportion.s of lands and falls, l^y exj' > n 
mixture during a confidefable time to a red i'.cat, not Intenfc e’.our.ij i > Ui. '- 
it. By this calcination, the phlogiilon of riicl'e matters is inn ’.* .-inci (iif'm.n . , 
ail color is deilroyed, and tlie glafs produced is alfo mun; c '..- -r l' in -'-- 
liant. This firft mixture of materials of glafs, whtii calcine 1, is taile>! ,o.’ - 
fti(t‘, and this fritt i.s ufed in large nranufaftories not only for liie tbu-r i-K -., 
but alfo for the common brown glafs-, not with an intention to render t^ii. lau:' 
kind of glafs colorlefs, but became during this calcin.iiion, the falts nod e. v 5 
begin to a<St upon each other, and to incorporate in a certain degree by v.-l > 1 
a great part 'of the effervefcence and f.vellinv occafioiK-d b) tlie r>,.k;:on .--i 
thefe matters, which happen when they are .at once expoied n.i .a nK-ltinf; h. 
are avoided. Accordingly when m.trtcrs not previouHv fii’!;-.’ a;c. ( .oob > , > 
in ftnall experiment.s, the heat muil be applied gradualiy i Un, ., ; . 

fwell, that frequently the greatcfl part of die mi.xtme ni;,;-. 'i;.- <. ■ m ii.'.e 

The due degree "of heat is an effentitl point in mulrif-; of ('■ . 

not only to be very flrong, but alio m.ainUilr-.d » icujto;.-. 
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nianufi’flories, the glafs is kept fufed during ten or twelve hours before it is 
•taken out of tlie pots. Accordingly their glafs is always more perfedl than 
that which is haflily made in fmall quantity in two or three -hours. Good 
glafs, although kept in fufion in a very great hear, is not perfedtly liquid, 
it is always Idntewhat thick, and when taken from the crucible, it may be 
drawn out into fine wire or threads ; wl^ch Ihews that it has a certain con- 
fiftence and a very fcnfible tenacity when it is reddior. It is not tranfparent, 
while it remains red-hot, not even when it has become perfectly hard. Another 
remarkable circinnftance is, that glals which is ib brittle when it is cold and 
tranfparent, is very duftilc when it is fo heated as to be opake. We might be 
induced to believe, that the difengaged fire with which the glafs is filled when 
it is red-hot, produces upon it the fame effeft that phlogifton, or combined 
fire, produces upon metals. I'he duftility of red-hot glafs is very ufeful ; for 
by its means all imaginable fliapes may be given to glafs, and nutnberlefs vcflels 
and utenfils may be eafily formed of it 

As foon as glafs-veflcls have received their intended form, they muft be 
cooled very gradually, otherwife they would have no folidity, and would be of 
little life, as they would be liable tc be broken by the fmaJleft ftroke, or by 
a flight change of heat and cold. This inconvenience is prevented in glafs- 
houfes by carrying the glafs veflcls as foon as they arc formed, and while yet 
red-hot, into an oven too little heated to dcflroy their, form, but in which 
they may be very gradually cooled. This is called annealing the glafs. 

Notwithftanding all the care taken in the manufactories of the finer kinds 
of glafs, as cryftal-glafs and plate-glafs, to make them perfeCHy good, they 
are neverthelcfs feldom found quite free from faults. The principal faults 
in glafs arc, colors, bubbles, and veins. The colors which generally hurt 
glals, efpecially that kind which contains faline fluxes, are fhadcs of green, 
olive, and blue. Thefe colors are deftroyed by manganefe, which being added 
in fmall quantities, clears the glafs, and is therefore fometim.es called by artifts, 
the foap of glafs. This efFcdl of manganefe cannot eafily be explained, for it 
li IS the property of tinging glafs with a purple color. Mr. Montamy, in his 
jT rai^e des Couleurs pour la Peinture en Emails has a very fine and ingenious thought 
upon this fubjeCt, which is, that the manganefe dcflioya the above-mentioned 
colors, by adding to tliefe a purple tinge, and by the mixture producing a black- 
ifh-brown color j and that as blacknef's is caufed merely by an abforption of the 
rays of light, therefore the blackifh tinge given to the glafs by the above mixture 
of colors, prevents the reflection of fb many rays, and thus renders the glafs 
lefs colored than before. The caufes of the bubbles and of the veins in all 
glalc, even when moft carefully prepared, and the methods of preventing thefe 
faults arc little known. No relearches have been made upon this fubjedr, by 
j.ny chemift excepting by Mr. D’ Antic, whofe experiments are publiflied in the 
Memoirs of the Academy. But however interefting thefe may be, this matter 
requires further examination. As the veins of glafs, unlefs they be con- 
fiderablc, .are feldom very perceptible in the finer kinds of glafs when well 
compounded, and carefully made, they have therefore been hitherto negleded. 
Nevcrthelefs we ought to inform thofe who are interefted in the progrefs of 
arcs and fcienccs, that fince the important difeovery of achromatic tdefcopes 
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has been made, the correction of this fault in glif. ddVrws 
need only inform thofe who would attempt this iniprovt :\k'M or r.\iats i,* .. ^ ^ 
objeft-glafs of thefe telefcopes is compofed of feveral glulTcs of diiiuu.i dt. 9 *\ c3 
of dcnfity; and that the effedl of this compofirion or difrorent ghflls is 
pofing fhem at the fame time to have the due curvatures), that rckfcoT.cs n:.iy 
he made, which do not exhibit irifes when looked throiigli, vvhich are there- 
fore infinitely preferable to ordinary telefcopes, and from which allronomy may 
receive much advancement. 

Some great geometers have determined the denfity and ilie curvature that 
thcle objeft-glafles ought to have. But in vain have Euler, Clairaut, and 
D’Alembert illuftrated this part of dioptrics by means of the moil i'ul)llinc 
theory, unlcfs glalTes can be made which llrall be capable of produrini; th(! 
effefts required. No certain and conftant method is yet known for rnakiug: 
cryilal-glals for this purpofe. A celebrated Englifli optician, Mr. Dolloiid, 
who has himfelf had a confiderable lharc in the difeovery of thd'e new teJef- 
copes, docs indeed make them very good (p). But our opticians, who procure 
from En^and the fame glafs that is employed by the Englifh opticians, afilrui 
that this glafs is very faulty % and that amongl^ a large quantity, Ibnie pieces 
only can be found fit for the purpofe : hence wc find that it is not conitanily 
made good in the Englifh glafs-houfes. 

A certain method therefore of making fuch a cryftal glafs as is required, 
ftill remains to be difeovered. Two kinds of glafs are required for the objed- 
glafs of achromatic telefcopes. One of thefe is a light cryftakglafs, made 
with faline fluxes, like the French rairror-glafs. 

Good pieces of this kind of glafs may be eafily fpund/ The other kind of 
glafs is a denfer cryflal-glafs, and therefore contains 4bme calx of lead in its 
compofition. Such is the Englifh fiint-glafs. The dcnfity of this glafs ought 
to be fuch, that a cubic inch lhall weigh fourteen hundred grains. A perfect 


(p) The indifiuifihefs of the images feen 
through common teli^copes proceeds chiefly 
from this caufc, that fome of the colored 
rays of light are refraded more in pai&ng 
through glafs, or any refradling medium, than 
the others, Slid do therefore produce prif* 
tnatic colors. The late ingenious Mr. Dol*- 
lond found, that this difference of refran* 
gibllity of the colored rays was much greater 
when the rays palled through fome kinds of 
glafs, as crown*glafs, than through others, 
as flint-glafs^ By adding therefore to the 
convex obje£l lens of telefcopes (which was 
made of crown^glafs) a concave lens made 
of flint> glafs, >the curvature of which was 
not fufficient to deftroy the whole conver- 
gency of rays of light produced by the con- 
vex lens, be counterafled the error proceed- 
ing from the different refrafbon of the co- 
lored rays in palSng through the convex 
Icits, and, by thus uniung thefe (everal rays, 


formed one diflinft image. This power of 
different kinds of glafs, by which they te- 
fradl differently the colored rays is not pio- 
portionable to the denfity of the glafs ; al- 
though calx of lead added to glafs fingulariy 
encreafes this difference of refra£lion. I'hc 
author of the Didlionary fays, that Mr. DoU* 
Jond had a great fiiare in this di/coveiy. 
He was the firft perfon who attempted cjr 
who executed this improvement. \Ve may 
indeed obferve, that long befoic, in the year 
1713, Dr. David Gregory, the cclehiaicd 
Proteffor of Aftronomy at Oxfoid, did fug- 
geft, (in hh Catopirica et Diopirica 
Elmcnta) that by compounding the object 
lens of a dioptric tclefcope of feveral meou of 
different refra£live powers, the image might be 
rendered more diftindl, in the fame manner 
(fays he) as it is done by the compoundia 
media of the eyes of animals. 
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Gi iii:s I.ijul cnn:^,o!: l:c obtainccl without great clifficuUy- I 
I'h wr. J by u):ih' inicIi.'yY iir rerl. iis, v. iio linve confidered this lubi. ci; 

1); : L. tc'iv jfv.p^sy {!.:>; qv iliLirs encntially requiiite in tins giais were, rhcii 
ii i)i.>’.Gd b‘j V, ry rr;uirj\T'\ , iiiid pc*rit'ctly free from veins, to whicli it is 
" v! , r‘...:;e ; iliar .i i’:' iit tir-iye of yellow* and even a few bubbles were not- 


n-) liy Mi'iou^. 
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yellow and 

1 liGve li^.ec many e>:p|riments to obtain a cryllal ghl's free 
blit I luvc met ^ 7 lUl great dilheulties. The veins are undulated, 
fl’o'c whu 'i aj jN ir win n two liquors of different denficics, ns water and 
i.i v/ine. iiiC lidLlid tcgeilicr- and before they are well mixed. 'I'his 
j-ype jar.ee Ihev. q iVunM.dre; nr.nlar Iiiippens in the making of glafs. I 
*’ne.w-„vored to •;( tp;-; ibnli \yy very eineiul inixture, and by a compleac 
ii?-!: I tdiihr.uyh I Iiaee expoled thefc p^lafles to very violent 

• i.rd iong iGiiiijiued hies, nrd have 1/veial times pulverikd and ground them, 
a:ni repeated the luijor, I ha\’t‘ m-t l ecji able to procure any perfecSHy free 

r.) v,ii,s'. I have be' n pr vei.tvd by other ntceffary occupations from 

* ' nt.mi!! y mv' ( x:>criinuiti on tbiis iGbiev't. but aldiOus:h thofe which I h.ave 
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Cil 


aii'.' \.!v‘ ll't-.b ()V p< ik' ily fn 


ViCuliy of making glafs of the required dcnfity. 


‘ rrrra veins, this difficulty neverthclefs does 
u! 1 do not de>ubt but iliat by patiently pro- 


L r.ppe.j' uiMarniounrable i 

this mcju’iy, \y-v may ai»i.cat tiie defircd i'u( eels, 

\\'c i!i. ;l in concii:r!:ng this article, that fevcral caufes IclTcn or 

(.mirciy pu;\k,r.r li'.l trani'parcrcv cf glals, which is one of its mod , neceffary 
i\s \vr c :ri\n: meii ydnlmbie earth into traniparent maffes but by 
Iux<i-, and 1 luilic.v'ntly llrong and long-continued heat, therefore 
vitivoiis ruixteie contains too little flux, or is expofccl to too little 
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jK^rt;, or ilic viii'iiinbic earth cannut Lx* tjulrcly fufetl, and therefore 
\ or I; ',, nccordinj^ to their tjuantiiy, the tranfparcncy of the glais. 
riilr n':.',’ L;e pcrce;ved in glals, when it contains fome earthy matter 
. ’l:’... C l ti’'; ad ion of fluxes, as vitr.fic^'olc earth is ; fuch as, for inftance. 
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ciitxs tl)ar are too much dephlogiiticatcd, particularly the earth 
!. AtfCidin Jy, thefe earths arc employed to make or Jee or femi-tranf- 
.r phdivs, ns (’naincls, nrtlficiil opals, and other fuch ftones. Another 
’ i- fimy he v'cxh' conrvrning the tmidparency of fome kinds of glafs, that 
d i'.if'Jil ].* by a rco loipq cxpoiiirc to violent heat. As all fluxes, phlo- 
I ijhrm, 1 ;c jnuch lets lixcd thnn vitrifiable c«irth j and as fome fluxes 
' d tic a odic s, or Lis cnpable of becoming fixed by being mixed with 
< ill; t'u' c.mfe ilv.rcforc of the lo!s of tranlparency which fome 
r L^y n too violein fire, is, that a part of their flux is diffipated, fo 
-i ;v j Jjflbs ..VC clccompofed, and that they contain fo much earth that 
ex iocaiMblc of keeping them complearly fuled, I have obferved that 
loryiivd by a mixture of argillaceous, and gypfeous or calcareous earths 
Ufble Ovin any others to this lofs of iranfparency. Alkali, 

jt. I ', CLs, r.ffj ftvtval other miides relatrng to vitrification. 
b .^Lv. V I T K I O I.y This name is particularly applied to three 
o'. l v;;iioiic fairs with rnaallic bafes. 'J'hefe faJts arc, i. The combination 
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Kiiwlic acid wltli iion, called marital vitriol, En^/ipj vitriol, green vitriol, c 
(i./f.Tr.-s. 2. ']'!x* j’ait rcfulting from the union of the fame acid wit 
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fine vitriol, Q'prim vitriol, or blue copperas. 


The 



U R I 


8j7 

5. The fait coirpofed of vitriclic acid with zinc, called I’tncl of z:nf, tJJic 
•vitr 'icl,, white copperas, and Gojlar vitriol. 

Wc have oblerved under the articles vitriolic acid and /alts, that the name 
vitriol ought to be applied to all vitriolic falts with meralKc bafts. 1 hus, i'or 
inftance, the fait compofed of vitriolic acid and ^old may be called vitriol of 
gold i and the fait formed bjr . the union of this acid with lUver may be called 
vitriol of /liver, ox lunar vitriol. Perhaps all vitriolic falts might be conveniently 
comprehended under the general name vitriol. The properties of vitriolic 
falts are mentioned at the articles. Acid (Vitriolic), Alkalis, Kaiitii 
(Calcareous), Salts, Seletnites, Gvpsu'M, Alabaster, Spar, Smeltinc, 
p/’Ores, and of the fevtral metallic fuhfiances, 

DCCXX, U M B E R. ('j; 

DCCXXI. VOLATILITY. Volatility is a property that many 
bodies have of being reduced into light vapors, which exhale when they arc 
expofed to the a&ion of fire. 1 his quality is oppofed to fixity. The c-iufc of 
it is the greater or lefs dilatability which bodies have when expofed to fire. 
Perhaps every body is, rigoroufly fpeaking, volatile ; but as there arc fome the 
volatility of which can be only rendered fenfible by the aftion of a fire much 
more violent than any which we can produce, we confider thefe bodies as being 
fixed, or not volatile. See Fire and Fixity. 

DCCXXII. LT R I N E. As urine is an excrementitious animal liquor, it 
contains only fuch principles as are ufelefs or hurtful to the animal economy j 
and is accordingly found to be nothing but a lixivium of different faline fub- 
llances, which cannot enter into the compofition of an animal body, together with 
a quantity', not very confiderable, of a faponaceous, extraftive, and veiy juitref- 
cent matter. In urine wc find none of the gelatinous fubftance that is con- 
tained fo copioufly in other, animal liquors that are not excrementitious ; for thi.s 
gelatinous fubftance, as we have faid under the article Jelly, is the principal 
conftkuent, nutritive, and reparative part of animal bodies, and could not 
therefore without fome confiderable fault or diforder in the animal economy be 
rejefted with any excrementitious matter. The urine of healthy animals is 
therefore nothing but a ferous faline liquor, that may be entirely evaporated, 
without Ihewing any gelatinous matter. 

The freft) urine of healthy animals is tranfparent, and fomething yellowifh 
or citron-colored, has a flight fmcll, a faline naufeous lafte. and does not 
change the color of fyrup of violets to a red or to a green : but this l-qtior 
varies confiderably when the animal economy, and efpecially the cagfilive 
organs are difturbed. Accordingly, phyficians carefully obferve the urine of 
their patients ; but although they often receive much afliftance from fuch obler- 
vation, it is a dangerous error that quacks lead many ignorant perlbns into, to 
believe, that by the mere infpedlon of urine all dileafes may be difeovered, 

fy) UwBER. Umber is a very light, and, according to I-inrvrus, tn a red earth ; 
duiky-colored earth, which is fomewhat in- whence the latter author conjedures that it 
flammable, and cants a flrong fmell when contains fome iron, h feems not to have 
it is burnt. By calcination it is changed, been much examined* 
according to Walleriur, to a white earth, 
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Phyficians, who have pafled their lives in an attentive obfervation of the figns 
of dileales, are too fenlible of the ini'ufficiency of every aid to decide certainly 
concerning the nature of many difeafes. But this refleftion ought to be a mo- 
tive to inquire into the various changes that urine undergoes in different ftates 
of the body, more accurately than has *be);n hitherto done, efpecially as the 
improvements daily made in chemiftry may give us hopes of throwing more 
and more light upon this and other interefting fubjeifls. 

The qualities of urine are very apt to vary confiderably, even without any 
very perceptible derangement of the animal economy. For inftance, it is fome- 
tiines much more copious than at other times. This di^erence of the quantity 
of urine has been obferved to depend much on the quantity of perf|3iration and 
of fwcat that have been exfuded at the fame timej for the nature of thefe fluids 
is very flmilar to that of urine. Generally, when the urine is in linail quantity, 
it is deeper colored } and reciprocally. 

I'he urine of perfons afflifted with hyfterical ^nd melancholical fpafms is 
frequently copious, limpid, and purely watery or ferous, without color or 
Jmcll. I'his urine is called crude urine. Thefe fame perfons do aWb frequently 
difeharge urine in finall quantity, that is high-colored, that has a ftrong fraell, 
and that quickly becomes turbid when expoied .to cold. We m^y obferve, that 
the fediment which renders this urine turbid may be again rediffolved by more 
frefh and warm urine, and is therefore of a faline nature. 

Certain odoriferous fubflances, taken internally, as turpentine, afparagus, 
and others, are well known to communicate quickly their fmell to urine, even 
in perfed: health : but I have alfo feen perfons fubjed to pains of the head and 
to bad digeftion, proceeding from a melancholic or hyff^fical temperament, 
who difeharged urine, in which I could evidently perceive the fmell of coffee, 
fpiccs, onions, fruits, roots, and even of broth, and other aliments. The 
urine of thefe perfons was habitually acid, reddened fyrup of violets and blue 
paper, when it was recent, and efpecially after eating fruits and roots, or 
drinking even a very fmall quantity of wine. ^ ^ . 

From thefe two latter obfervations we may perceive, that urine depends much 
on the ftatc of digeftion, the faults of which may therefore be difeovered by 
examining that liquor. 

Urine is ftrongly dUpofed to putrefadlion. In ten or twelve hours, when the 
weather is warm, it acquires a ftrong fmell j and in great “heats, this fmell may- 
be perceived in five or fix hours. The beginning of .the putrefailion of this 
liquor may be perceived by a putrid, di&greeable, but not pungent fmell. The 
fmell afterwards becomes pungent, and difeovers a volatile alkali, which is very 
copioufly difengaged in tite putrefadion of this liguor. Although the difagree- 
ablc fmell that is perceived at firft in urine beginning to putrefy h^Inot the 
pungency of volatile alkali, it. ncvcrthelcls feems to be produded by this fait ; 
for by mixing any acid with urine in this liate, its. fetid fmell is immediately 
dellroycd. By the fimc means alfo the fmell of veflels in which urine has been 
contained may be deftroyed. Op the contrary, by mixing fomc fixed alkali or 
quicklime with frclh urine, a.^tingcnt fmell of -volatile alkali and of pytrid 
urine is inftantly produced. As in fo fhort a time no real putre^^dn can 
happen, we rouft attribute the difcharge of volatile alkali in this experiment to 

.adecom- 
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a decompofition ojW fal ammoniac, which is contained in the frefljcil ui inc, as 
we flull icon Hi^w. 

If che frtfli urine of a heaMiy perfon be diftiiled in clofe vdH-ls, norhinf:; 
is obtained from it with the heatud boiling water, but a. pure pldegm W'rh a 
flightly naufeousjmell. I'bjis p’ik-gin is generally. ^ parts or niore of the whole 
urine;, but the quantity .<?f this and of the other principles of urine are 
very various. 

As nothing but phlegm is feparated at firfl; in this diflillation, when therefore 
urine is to be analyied, the operation may be accelerated and limplified by eva- 
porating it over tlic fife in an open vcllei. Wc may then oi/ferve, that while 
‘the phlegm of the urine is evaporated, the remaining liquor becomes turbid, 
.and depofites a certain quantity of tratier which is alinoft entirely earthy. The 
quantity of this earth varies alio according to the nature of the uiine.^ I: dcfcrve.s 
a particular examination. he pbicrvations of Mr, l-leriflant, I'hylician of the 
Faculty of Faris, and Member of the Academy of Sciences, concerning the 
urine of leveral perfons afflifted with dil'enles in which the bones were affydled 
and wafted (See Memoirs of the Academy for the year 175s)-, and thofe alio of 
'Mr. Morand, of the fame Faculty, apd Member of the lame Academy, concern- 
• ing the urine of a woman whofe bories were entirely foftent d by the lofs of their 
earthy matter, which was found to contain a tonfidcrable (juanrity of earthy 
loliment j fhew, that the earthy Icdiment of urine, which is firrt depofited b\ 
evaporation, is partly at leaft or the fame kind as the earth of bones ; and that 
in a healthy ftate, nature throws off by the urinary paffages all the earthy 
matter that is not required for the encreale or reparation of the bones. 1 his 
earthy fediment appears allb in putrid urine. 

"While the urine evaporates, the remaining part of it acquires a more and 
more deep brown color, by the approximation of tlie faponaccous extraftive 
parts which it contains. When, by evaporation, it has acquired the confillencc 
of a clear fyrup, or of frelh cream of milk, it ought to be put in a cool place, 
that the feveral neutral fairs which it contains may be cryftallizcd. The firft 
cryftals that are oiTjained are a particular kind of fait known to chemifts by the 
names, native or eJfentiaJ fait of urine^ fufible fait of urine,, phofphoric fait, and 
microcofmic, fait. This fait contains the acid proper for making phol'phorus. 
Some part of this fait has a bafts of volatile alkali, and is therefore a kind of 
ammoniacal fait j and the reft has a bafts of ftxed alkali. See Salt (Fusibi.e) 

Urine, and Phosphorus <j^Kunckel. When the urine contains any fairs 
that are more cryftallizable or lefe foluble than the fufible fait, as it frequently 
does, fuch as fclenites, vitriolated tartar, and others, thefe arc firft cryftallized, 
eipecially if they be in confiderable quantity. See Crystallization. 

By al^nately evaporating and cooling the liquor, the ocher lefs cryft;.allizable 
falts, fuch as common fait, a great quantity of which urine generally contains, 
may be leparhted. In' the urine of different animals all the neutral falts are ge- 
nerally found which they have taken, either along with their aliments or orher- 
wife i becaufe thefe falts, not being ufcful in the compofition of animal matters, 
after having circulated feme time in the blood-veffcls, are carried oft^ un- 
changed* along with the urine. 

After all the neutral falts have been obtained from urine, nothing remains 
but a brown, faponaccous, extraftivc matter, which forms a kind of mother- 
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v.’arer. This matter yields, with a naked and graduated fire, a confiderable 
quantity of volatile alkali, both fluid and concrete, together 'with fome fetid 
animal oil. With the utmofl: violence of fire, a fmall quantity of phofphorus 
may alfo be obtained j and a little common fait may be feparated from the refi- 
duouscoal. This pholphorus is produce^ by a little fufible fait which was not 
feparated by cryftallization, but remained, tbgcther with the above-mentioned 
fmall quantity of common fait, diflblved in the liquor. 

From this analyfis of urine we may perceive, that it is compofed of a large 
portion of pure water, in which is diffolved a confiderable quantity of earthy 
matter, that forms the iediment of urine ; of two phofphoric ialts, one of which 
is ammoniacal, and the other has a bafis of fixed alkali •, of common fait ■, and, 
laftly, of a faline, faponaccous matter, which contains a combined oil. In urine 
no gelatinous matter nor uncombined oil are found. 

Such is the ftate of our prefent knowledge concerning the nature and prin- 
ciples of urine. It certainly is capable of receiving much addition from future 
inquiries, by which medicine might be much imptovedj but we muft, at the 
fame time, confefs, that we cannot receive all the knowledge we wifti 
upon this fubje<5l without very long and laborious operations. The moft im- 
portant point to be known is the comjpofition and proportions of the feveral 
confrituent parts of urine : but, as we nave already remarked, thefe are very_ 
variable, according to the Hate of health or of fickneft, to the differences of 
conftitiitions, aliments, exercifes, dileaies, medicines, and perhaps even to the 
variations of the atmofphere. A knowledge of the ^ffcrcnces of the urine in 
all thefe feveral circumftances is very important, but can only be acquired by a 
long and zealous obfervation of thofe phyficians who are inltrufled in the fc- 
veral fciences relative to their profeffion. 
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DCCXXin.TTr and (divining). The divining v.-.-.nd 
W is an inftrument, by means of which many perlbns 
Iwve formerly pretended, and fome do now pretend, to difeover under what 
parts of the earth metals, treafures, ores, water, fait, &c. lie hid, without 
digging the ground. They fay, this difeovery may be made by a perfon holding 
the wand horizontally, and by walking along in places where thefe matters arc 
expefted ; and that when he arrives at a place under which any of the above- 
mentioned matters lie, the wand will be forcibly inclined towards that place : 
but that this experiment Ihould fucceed, much faith leems to be required in the 
perfon who holds the wapd, or rather in the fpeifators. We may cafily per- 
ceive, that the power of this wand is a chimera, which owes its reputation to 
avarice, to ignoraure, and to credulity. 

The famous Father Kircher, in his Mundus Subterraneus^ in which many 
interefting particulars are found concerning mines, juftly derides thele fuperlli- 
tious pradtices, and denies, from his own experience, the truth of the aOertiuns 
concerning them. He leems, however, to have fome faith in fympathies, and 
propofes even new divining wands of his own invention } the cfFcds of which, 
though more dependant on phylical caufes, are not however more certain. He 
believes, for inftance, that a wand, one end of which Ihould be made of fal 
gem, and the oqher of wood, being fui^nded and balanced above a mine of 
fait, would be inclined towafds the ground % and he fupports his opinion by an 
experiment. This expmment conlifts in ervaporating over the fire a folution of 
fal gem, belcw the wand, which is by this means really made to incline. We 
heed not be deeply learned in chemifliry to difeover, that the wand would have 
inclined in the fame mahher if Father Kircher had evaporated pure water 
inftead of a Iblution of la! gem ; becaufe the water would have equally well 
attached itlelf to the faiine end of the wand } conlequently this experiment 
proves nothing. 

The feme author prppoles alfo to difeover mines of mercury by employing- 
a wand, one end of wUch is made of gold, and the other of wood, in hopes 
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tl'.iii iliL' emanations of the mercury would attach themfelves to the gold rather 
than to the wood, and would make it incline downwards. But this efFeft cer- 
tainly cannot be produced unlefs the mercury »was evaporating ; for which, pur- 
pol'c two conditions are ncccffary : i. The menbury muft be in a native metallic 
Hate, and not mineralifed, as it is.in cinnabar ; and, 2. It muft alfo be ekpofed 
to tiic heat of Ibme fubterraneati fire, by which it is volatililed and fublimed, 
the ordinary heat of the earth being far too little for this purpofe. This fecond 
pltyfical or chemical divining wand propoled by Father Kirchcr is therefore no 
better than the former ; and probably the fame judgment may be paft upon all 
other wands made upon the fame principles, and in imitation of thefe. Laftly, 
the fame author pofitively affirms, that he hung and balanced a wand, one half 
of which was made of aider-tree, and the other half of fome wood that has no 
fympathy with water, over a fubterranean water, and that he obferved the end 
of the wand incline towards the earth, 

DCCXXIV. WATER, Water, perfeftly pure, (for of fuch only we 
treat in this article) is a tranfparent body,» without color, without fmell, and 
without tafte. 

Water is very volatik*, and fo very fufible, that it is conftantly liquid with a 
lefs degree of heat than is requifite for vegetation : hence it is generally con- 
fidered as a liquid. But when it is expofed to a left degree of heat, it becomes 
folidj.like all other bodies naturally ibiid, which refume their folidity when 
they are no longer expofed to a heat fufficient to keep them in fufion. 

When water, that is expofed to a degree of, cold fufficient to render it folid, 
paftes from a fiuid to a folid ftate, this change is called the congelation or 
freezing of water i and the water thus rendered folid is called ice. 

When water is frozen with all the circumftances neceflary for the free 
arrangement of the integrant particles of bodies (which circumftances are 
explained under the article Crystallization), it afllimes determinate and, 
regular forms. M. de Mairan, in his excellent Trcatifc 00 Ice, has deter- 
mined, that thefe regularly formed mafles of frozen water are like needles 
croffing each other, or rather infixed into each other, fo as always to form two 
angles, one of which is equal to fixty degrees, and the other equal to a hundred 
and twenty degrees. 

This regularity in the congelation or cryftallization of water fhews, that it 
is a body not much compounded. We ffiall foon fee that it is one of the 
fimpleft of all known bodies. 

Water is not compreffible. This truth is afeertained by a famous experi- 
ment, which confifts in including water in a hollow fphere of metal hermetically 
clofcd, and in expofing this fphere to a very ftrong compreffion, by which 
means the water is forced through the pores of this metallic fphere rather than 
fuffer any compreffion. (r) 

(r) The validity of the inferences drawn tion of fize that water fiiflers when it pofles 
from this experiment, called the Florentint from a greater t0 a lefs degree of heat, till 
txperimmu has been jufily quefiioned. An it h^ins to freeze, fufficiently Ihews, that 
ingenious philofopher, Mr. Canton, has the int^rant parts of this fl«td are, like 
proved, by experiments ibewn to the Royal thofe of all other known fubfianccs, capable 
Society, that water is adiually compreiTed by of approximathm. 
die weight of the atmofphere. The diminu- 

The 



WAT 


823 

The fpecific gravity of water, compared with that of air in a temperature 
intermediate betwixt the greateft fummer heats and the greateft cold ot wintci-, 
has been determined by the beft experimental philofophers to be nearly as f:50 
to I j that is to fay, that any givfen bulk of water is 850 .times heavier than an 
equal bulk of* air. 

We have faid above, that water is a very volatile body. It is entirely 
reduced into vapors and diflipated, when it is expofed to the hre, and is not 
confined. 

When water is heated in an open veflel, and is unconflned, it has been 
obferved to acquire no more than a certain determinate degree of heat, what- 
ever be the intenfity of the fire to which it is expofed ; which greatell degree of 
heat is that which it has when it boils quickly. This degree of heat, and ali<> 
that degree at which water begins to freeze, are fixed and determinate, and arc 
therefore very ul'cful in many chemical and phyfical experiments. By means cf 
thefe fixed points of heat, we have been enabled to conftru£t thermometers, 
which may always be compared one with another; and we have alfo been 
enabled to apply precife and determinate degrees of heat, which arc neceflary 
in many chemical operations. See Bath (Water). 

Some philofophers have faid, that the property which water and fome other 
bodies have, of acquiring only a determinate degree of hear, proceeds from tlic 
rarefaftion caufed by this degree of heat, by which means the lire penetrates 
■them freely and without any refiftance. See Fire. But this opinion is erro- 
neous. The caufc of this phenomenon evidently is, that water being volatile, 

, is reduced into vapors which are conftantly exhaled and removed from tlie fire, 
>the aftion of which they elude as fbon as they fuffer a certain degree of heat, as 
may be proved by the following confiderations. 

Firft, none but volatile bodies have this property ; bodies abfolutcly fixed 
Jbeing capable of acquiring indefinite- degrees of heat: hence die more volatile 
a body is,, the le<s heat it can acquire, and reciprocally*, or, to Ipeak geome- 
trically, the degrees of heat which bodies expofed to the ablion of fire, and 
unconfined, can acquire, arc inverfely as their volatility, and confequently cli- 
re« 5 fly as their fixity. 

Secondly, when water . and all volatile bodies are expofed to the aflion of 
•fire, and fa confined that they cannot freely evaporate or elude that action, 
they are then capable of acquiring a degree of heat that is much more con- 
fiderable, is indeterminate, or rather proportionable to the force with which .y 
are confined, and prevented from evaporating. 

. We have an obvious example of this in the effedbs of Papin's Digejler. Water 
being confined in this veflel fo that it cannot evaporate, is capable of acquiring 
,a degree of heat much greater than that with which it boils in open air, and 
even fufficient to make it red hot. 

Upon this fubjeft we muft oblerve, that when water, or other volatile bodies, 
„a.re thus expofed to a greater degree of heat than is fuited to their volatility, 
they arc in a violent ftate; and are theuiore apt to break any veflels that con- 
fine them, with an exploflon fo much more violent, as they are more flrungly 
.fCbn^refled, and are expoled to a more violent and more fuddenly applied lieat. 

Hence we may conceive why water expofed to heat too fuddenly to allow it 
ito . evaporate gradually occafions terrible cxplofions ; as, for inltancc, vvlieu 
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wjcer is thrown upon very hot oil, or when a melted and red-hot metal is 
poured into a moift ve.(Tcl. 

We ought to obferve upon the fubjeft of theft explolions, that they only 
happen when the volatile bodies are in an aggregate (Vate, or are combined with 
Dtlier volatile bodies’; for the moft volatile Tubftances, when combined with 
lixed bodies, may be expofed to the moft violent neat without producing theft 
efiefts Thus water, when combined with quicklime, with fixed alkali, and 
othi-r falts, may be luddenly expofcd to a red-heat without danger of explofion. 

Water ftems to be unalterable and indeftrudtible : afr leaft, no experiment 
is hitherto known from which we may infer that water may be decompofcd. 
With whatever fubftances it may be combined, when feparated from theft and 
fufficiently purified, it is always found to be the lame as before. When it is 
diftilled fingly, or mixed with fomc other fubftance, its nature and cllential 
properties ftill remain unchanged. 

Some philofophers, as Boyle, and efpccially Mr. Margraaf, having very fre- 
quently diftilled the fame water, obtained at each operations fmall pqt|t»pn of 
earth ; but the water which was diftilled remained always eirentiall|y||ji|^e. 
The fmall quantity of earth feparated from the water ought to be c(x|P[Pftd as 
extraneous to it. 

The famous experiment of Van Helmonf, w'hich has fince his time been more 
carefully repeated by ethers, ami which confifts in making trees and plants grow 
merely by means of water, docs not prove, as Ibme have fuppofcd, that pure 
water is convertible into earth, falts, oil, and the other principles of vegetables; 
becauft water not only contains a fmall quannty of earth mixed with it, but 
^fo the air alone is the vehicle of a confiderable quantity of theft principles, or 
of fuch as are capable of producing them. 

Water therefore appears to be a body fimple and unalterable : at leaft, 
chemifts, not having any means of decompofing it, may confider it as fuch. 
They have accordingly clalTed it amongft the elements or primary principles. See 
Eli-. M KNTS Principle. 

Many experiments and chemical analyfts fhew, that watyr enters as a prin- 
ciple in the combination of many compound bodies, fuch as all faline and oily 
ftibftanccs (See Salt and Oil) ; and conftquently that it is a part of all vege- 
table and animal matters, and of all the faline parjs of minerals. Several 
ftoncs even, in which no faline matter appears, as calcareous ftoncs, contain a 
certain quantity of water, which ftems to be in a ftate of combination. See 
Earth (Calcareous) and Q&icklime. But hitherto no experiment ftiews, 
that water enters as a principle into the combination of or even 

into that of vitrefcible Jlcnes. " See tbefe words. 

Wat' r diflblves many bodies. It ftems to be capable of diftblving a certain 
quaniiiy of air ; for all natural water being placed under an exhaufted receiver 
emits many air-bubbles •, and, according to Mr. Muffchcnbroek» t^e water from 
which air has been thus feparated, is capable of refuming the lame quantity 
of air that is to fay, if a fmall quantity of air be introduced into this water, 
it will not form a bubble, as it would with water already fatiirated with air, but 
incorporates with the water, and entirely difapptars. 

Water ftems alfo capable of difibiving a fmall quantity of calcareous earth ; 
for the moft limpid, clear water being diftilled* always depofites fome part of 
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this earth. Seine very limpid fpring waters Contain fo much calcareous earth, 
that they depofitc a fcdiment which encrofts any bodies that happen to be im- 
merfed in them. Thefe waters become thus impregnated by flowing through 
large quantities of calcareous ea^th. Such are the waters of D’Arcueil near 
Paris, and all thofe which form incruftations, petrefadions, and ftaladites. 
This earth does not fcem to adhere very ftrongly to the parts of water, c^pc- 
cially when it is in conflderabl^^^uanticy. It feems to be in an intermediate 
{late betwixt that .fimple iliixture and of perfed combination with the 
water. ''''^''1' 

Metallic matters, t^eptmg the perfed metals, are aded upon by water, but 
cfpecially by the vapor of water, together with the concurrence of air. It con- 
verts their furfaces into ruft, and deprives them of pare of their inflammable 
principle. It does not appear to be difpoied to unite with the principle of in- 
flammability ; for all the bodies that are abundantly furniihed with ^is prin- 
ciple refid the adion of water, vnlefs they have allb Tome otlier principle that 
may ferve as an intermediate fubdance for this union. 

But, of all known bodies, faline fubftances ar^ mod eafily and coploufly 
foluble in water. A drong affinity is obfervable between this element and all 
faline fubdances } fb that we may fay in general, that all falts are foluble in 
water ; that every body truly foluble in water is of a faline nature } and that 
no other body can be diflblved in water but by means of a faline fubdance. 
See Salts. 

Spirit of wine, and all ardent fpirits of the fame kind, may be difTolved in 
tsater in all proportions. See Spirit (Ardent). 

The ipiritus redor of vegetable and animal fubdances, and mod of the 
very thin and very volatile fluids, called gas^ are foluble in water. See 
4hefe werde. 

Ethereal liquors, as vitriolic, nitrous, marine, and acetous ethers, are folublS 
in water, but only in certain proportions. See Ether. 

Water di^ves the mod fubtle and volatile part of any oils, as Mr. BeaumS 
has oblerved. See 0ils. 

Compounds, formed of any oily matters united with lafine matters, (to which 
compounds we ought to givp the general name of feap^ or faponaeeotu fuhjlance) 
are foluble in water, fo much more eafily and copioufly as their faline principle 
is in greater quantity, and more dilengaged or unfolded. See Soap. 

Ladly, water is the proper iolvenc of all mucilaginous, gummy, and gela- 
tlnous matttrs » wluch matters are compofed of fiuine, oily, and earthy prin<ii 
ciples. See Gvm. 

We may eafily perceive fhnn what has been faid concerning the properties of 
water, that it mud be very ufiiful in many chemical operations : but as it 
dillblves fb many bodies, it can feldom be found naturally free from hetero- 

g ^neous matter, or perfectly pure. The waters of rivers and of fprings, 
owever limpid they may be, idways contain a certain quantity of earth, 
which is in the inten^iate date above-mentioned, between a fimple interpo* 
fition of parts, and a true foludon. The bed waters of this kind are thofo 
which flow throuffh fands, gritt-done, and other vitrifiable matters j becaulk 
vitrifiaUe earth is capable of bong attacked by water. 
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The waters of many fprings and rivers contain more or Icfs of a gypfeous or 
fclcnitic fubftance really diflblvcd ; for as water is capable of diflblving thefe 
matters, and often flows through grounds cpntaining them, it niuft diflblve a 
certain quantity of them, and even as much as faturates it. Waters impreg- 
nated with felenites are unfit for chemical operations, for being drank, for dif- 
folving foap, or for boiling leguminous vegetables. They arc a kind of mineral 
\jcaters^ and are called crude or bard waters. See thefe words. 

Rain or fnow-waters, properly collcftcd, that is, not in ftormy weather, after 
it has already rained or fnowed fome time, in open atri^and far from the habi- 
tations of men, and received in earthen-ware vcflels, are the beft and the pureft 
of all native waters. They are fufficiently pure for mofl: chemical operations, 
becaulc they have been purified by a kind of natural difl:illation : but for 
greater exaflnefs, and bccaufe thefe waters are not always procurable, diftilled 
water is generally employed in chemical operations. Water (Distilled). 


{s) Native water is feldom, if ever, found 
pcrfefl ly pure, I'hc waters that flow wUhin^ 
or upon the fur face of the earth contain va- 
rious earthy, faline, metallic, vegetable or 
animal particles, according to the fubflances 
over or through which they pafs. Rain and 
fnow-waters arc much purer than thofe, al- 
though they alfo contain whatever floats in 
the air, or has been exhaled along with the 
watery vapors. Mr, Margraaf has very ac- 
curately analyfed fomc rain and fnow-waters, 
and found that they contained a calcareous 
earth united with nitrous and marine acids, 
the rain poflefling more of the former, and 
the fnow more of the latter acid, together 
with fome mucilaginous, oily, and ferrugi- 
nous particle?. The quantity of calcareous 
rarih feparated, by adding a fixed alkali, 
from a hundred mcafurcs of water, each of 
which contained 36 ounces, was 132 grains; 
and the quantity ieparated by the fame means 
from an equal quantity of fnOW-watei was 
72 grain'. 

7'he purity of xoater may be known by the 
following marks or properties of pure water. 

I. Pure water is lighter than water that 
IS* not pure; for not only the fubftances 
•.ji ially dillblved in water, fixable and at- 
mofpl^ericaJ air excepted, are heavier than 
water, but affb the fpecific gravity of a fo- 
lution of any of thefe fubftances in water is 
greater than the intermediate fpccific gravity 
t'.f the water and of that fubftance. We mult 
ntverrhelefs obferve, that as fixable and at- 
ttiofphcTical airs are frequently contained in 
water, they render it lefs heavy than it would 
otberwife be. Hence F 3 ath, and other waters 
containing much fixable air, arc lighter than 


diftilled water, .although the former contain 
faline, metallic, and earthy fubftances. 

2. Pure water is more fluid than water 
that is not pure : hence it is faid to occafiari 
a louder found when poured from one vellei 
into another. 

3. Jt has no color, fmeli, or tafte. 

4. It wets more eafily than the waters 
containing metallic and earthy falts, called 
hard waters^ and feels fofter when touched. 

5. Soap, or a folution of foap in fpirit of 
wine, mixes calily and perfeftly with it. 

*6. It is not rendered turbid by adding to 
it a folution of gold in aqua regia, or a 
folution of filver, or of lead, or. of mercury 
in nitrous acid, or a folution of fugar of 
lead in water. ♦ 

Boerhaavc, the author of this Dictionary, 
and other chemifts^ maintain, that purer 
water is unalterable ; and others, as Bori- 
ebius, Boyle, WaJIerius, that it may be de- 
compofed of refolved into other principles, 
efpccially into earths 

Boyle relates, that one ounce of water, 
diftilldl carefully in gVafs-veflels two hun- 
dred tinies, yielded fix drams of a white, 
light, infipid earth, fixdd in the fire, and 
indiflbluble in water. Boerhaave attributed 
the earth obtained by diftillation of water to 
dull floating in laboratories. Other chemifts 
have made experiments to afcertain the truth 
of that of Mr. Boyle. Liedenfrqll found, 
that when pure'difiifled water is di&pated or 
evaporated by throwing it into a red-hot 
Iron fpoon, be always obtained a quantity 
of ea rth. Wallerius obtained a fcruple and 
a half of fine white earth by triturating 
duri ng two hours a dram of diftilled water. 
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DCCXXV. W A T E R.S/A R O M A T I C). TJofeare 
called aromatic waters that are impregnated by diflillation with the fpiritu* 
rcftor, or odoriferous principle- ot aromatic matters. Sec WATtu;^ (Dis- 
tilled). • . 


This earth, he fays, is foluble In adds, is 
convertible into a hard mafs by a red- heat, 
which mafs is unfolubleby acidls, and is vi- 
trifiable into a white .tranfpareiit glafs by a 
more violent heat. He found alfo, that a 
large quantity of earth is depofited from 
boiling water with a flrong, then with a 
gentle fire. the Sivedi/h Memoirs for the 
year 1760. Mr. Margraaf fias made experi- 
ments with his accuftomed accuracy, from 
which it appears, that, by difUUation, and 
alfo by evaporation with tne heat of the fun, 
of rain water, the purity of which had been 
previoufly afeertained by thirteen diftilla- 
tions, he obtained a white, light, ihining 
earth. This earth could not be vitrified 
with the heat requifitefor the fufion of ordi- 
nary glafs i^but by a more violent and longer 
continued fire it was melted into a yellow- 
greyifh mafs. He found, that about half of 
this earth was foluble in nitrous acid, and 
that the other half was not fufible by fire; 
but that, by addition of half its quantity of 
fait of tartar, it was convertible int# a tranf- 
parent glafs. The part of the earth that was 
diflblved in nitrous acid was afterwards pre^ 
cipitated frogi that ^cid by vitriolic acid, 
with which it formed a felenites ; and hence 
Mr. Margraaf infers^ ^Jiat ic is a true calca- 
reous earth. He does not determine the 
clafs of earths to which the unfoluble part 
of the earth thus obtained by diftilling water 
ought to be referred. Mr. Margraaf ob- 
ferves, that earth is more copioufly depofited 
from water boiling with a ftrong than with 
a gentle heat. The quantity of earth that 
he obtained, in one experiment, from 7a 
ounces of dilUlled water, by twelve diftilla- 
tions, was nine or ten grains. 

Mr. Eller relates an account of a more 
extraordinary alteration produced upon water, 
by which other principles were formed. He 
enclofed fome diltilled water in a glafs phial, 
which he then hcnnetically fealed, and ex- 
pofed during fome weeks in fummer to the 
rays of the fun. At the end of this time 
he pefteived that it was become turbid, and 
covered with a icutn pr pelliolc. By diftil- 
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lation he obtained from this water a rcddifii 
oil, and fome acid fumes. That fo extraor 
dinary an alteration can be produced upon 
purc'watcr by the rays of the fun, cannot bv; 
admitted till the experiment has been carr - 
fully repeated with the fame fuccefs. 

To this article wc ftialJ fubjoin three 
tables of difFercnt authors, fliewing what 
quantity of each (air is foluble ii\ a given 
quantity of water ; and ahb an account ot 
fome experiments made by Mr. Eilcr, tolhevr 
how much of certain falls may be diffolvcd 
in given quantities of water faturated previ - 
oulTy with other falts. 

The following table (hews the quantities 
of the faliiie fubftances that could be dif- 
folved in an ounce of water, with the heat 
of 50*^ of Fahrenheit’s fcale, according to 
experiments made by Mr. Spielman. 

Chemia^ p, 48 . 
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Terra foliata tartari 
Salt of SedliU 

Epfom fait ■ ■■ — — — 

Salt of tartar — 

Vegetable fait ■■ 

W&te vitriol — — 

Sal gem — 

Salt of foda — — »- 
Sal ammoniac — — 

Common fait — 

Salt of Glauber 

Salt of Lorraine —1 — 

Salt of Sylvius - 

Salt of Seignette — 
Blue vitriol — 

Green vitriol — - - - 

Purified nitre — 

Salt polychreft of Glafiy: — 
Vitriolated tartar — 
Sublimate mercury 
Borax 

Alum ~ — 

Volatile fait of amber 
Arfcnic — — 

Crude tartar — 

Cream pf tartar 


470 

3^4- 

324. 

240 

212 

210 

200 

200 

176 

170 

168 

i6ff 

160 

^37 

80 

60 

40 

30 

3^ 

20 

H 

S 

5 

d 

3 


2 
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DCCXXVr. W A t E R (D I Sf T f 1. L i D). ‘‘Moit natuW waters 
contain fome heterogeneous lubftanccs dtat rendw them itn^ure-,- and aS water 
exceedingly pure is required for many chemical t^eretibnst irnrmft be' therefore 
purified for thefc purpofes by diftillaoon* ‘Water may be diftilled jn thd 
following manner : 4 

The following table is copied from Mr. Mufehenbroek. ‘T^e (Sight firft , experiments 
were made by Boerhaavc, and the reft hyMufehenbroek, wUH ah^ of ^ 9 ^- 


Sea-falt^ oz. 2. 

Sal gem, oz. i. 

Sal ammoniac^ oz. i. 

Nitre, dr. 9. 

Borax, dr. 4. 

Alum, oz. I. 

EpfomTalt, oz. r. 

Green vitriol, dr. if 

Arienic, 07. i. 

Blue vitriol, gj. 50. 

i^aIt of hartfhorn, gr. 50. 

Sugar of lead, gr. 50. 

Salt of tartar, gr. 50. 

^ilars-gall,' gr. 50. 

Cream of tartar, gr. 50^ 


were diflblved in 


oat. 6* and dr. 3t. of pure water, 

oz. 3> ancl dr. z. '- j ■ ■■■- 

oz.‘ 3. and dr« 2e * t 
oz. So 

oz. lO. ■ ' 

<^.''140 ^ ' wr 

jo«..j,. . iind,dr„ A. 
o*. j. t " 


oe. TO. 
gr. 850, 
gr, 765. 

gr- 595- 
85. 
o*. 7-fc' 
gr.. 1000. 


, ... p — , , •filing ^Tfljater. 

[Fifty grains of cream of tartar may be dfflolved in loo grains of linie-water.. 

YA(ad, RnyaU. 1732.] , , ... 

Sugar of nulk, dr. 7. were diflblved m lb. j. of water to' ^e 167?. ' 


According to Neuman’s experiments, the 
quantity of fait folublein an ounce of water 
arc expfefled, in the followmg taUe. He 
does not men^n the beat employed. 

White powdered fugar. 

Brown powdered fugar, — 

White or brown fugar candy, 

Sal diurcticus — •— 

Epfom fait, i- 

Sedlitz fait, — - 

l^ure fixed alkali, — — 

White vitriol, — 

Martial vitriol, — 

Sal gem', — — 

Ses'fUt, •— •— — • 

Salt of Glauber, 

Sal ammoniac,. 

Vol. fal ammoniui —r 
Fotafh, , ~ 

Blueyitnol.;^ 

Pure nitre. 


Sal pruiiell, 

Soluble tartar, 

Sjd jpoljchre^ 


oz. 2. 
oz. s. 
dr. 9. 
oz. I. 
oz. u 
dr. 6. 
dr. 6. 

9 Z. V. 

op. i. 

dr. 3. (or. t. 
*.3. 
dr. z*. 

dCr 3. 

4. 
dr. 3. 

4r. a, 

dr. i.,gr. t«« 
dr. i« 

3r. I. 
fcr. aft 
fcr. 3, 


Arcanum duplicatum, 1^ 
Vitrkdated tartar, • r— 
Sugar of milk, . 

Sugar of iiud . iti.., 

Emetic tartar* . , . 

Borax, ' — 1 * — 

Salt of forrel ■ n ..-.- 
White tartar, — — 
Cryftals of tartar, — — 


•dr. 

dx. 

i{cr.. r. 
icr. I. 
fcr. I. 
gr. 15. 
gr. 10. 
5- 

gr* 5. 


Water, wken firturated with one fiilt, is 
capable of diflblviag a eenfideraUe portion 
•f another fak ; «im 1 when .grated with 
thia alib, it may diflelve a third, a 
fourth, or met, fidta. Tlraa^ according m 
Kcitatan, fb«r estnoni of* water that have 
' be^ ihtnratod wdtb^ ddlaa and a few grain* 
of ,«!««(, diiSUve five diatna of 

nlh^ fhen half an otntwttf greetewitrM], fiw 
dn^ qf common .fi||;i>tliree dbrnis of fo* 
leble tartar,, and fimt ‘'dnaM of Ig 

tbcfai:n«icw>nm/aUhk ;flwreiwcm< ~ 
fatiira||d'«dth'Wf;ain~i>iHM)^'t " 
diflb^ bfilf.ao ini 

..di^ tifcominon tJf lal am* 

. |(Bfli|uac« half «b 

' * ^ Juj;, 
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The purcll natvtral water that cah Se procured, as the water of rain or of 
fiiow, or of fprings «id risers: tiiat flow over lands, and are very limpid, is 
to be put into a well'.tinneid^'^ppcr alembic, which mull be very cleans or 
wbicK i^ only employed- for thi* ^rpofe, and the diftiliation is to be promoted 
widi a gentle fire. ' ' ' 

The firft pomOn 'of water ,that pafles into the receiver ought to be thrown 
away, bccawfe it .wafliw the alembic and receiver, and becaule if the water con- 
tains atjridenuliy aoT yC^ttle heterogeneous matters, thefc will rife with the 
firft poil^iof diftSllm water. ■ 

'The. diftiliation » tb jbe dilcontiniied, when two-thirds of water have nearly 
paflTed,' becaufe what remains- ip the alembtcji' is loaded with a larger proportion 
of hetero|;eSBeoas fubftances, fomc of which the water might raife along with it 
in diftiliation. Set DisrittATiow. 

Diftilldl water ought to be put into very clean bottles, and ftopped with glaf* 
ftopples. ‘ ■ 

Water is.«itnwn to h^ve been fufficiently purified by diftiliation, when it 
does not change die cbldr the tinfiluresof viole'ts, or of turnfol, and when 
its limpidity is not butt by adding to it loluttons of mercury or of filver in 
nitrous aci'd. 

DCCXXVH. WATERS (DISTILLED). The di/iilkJ 
Heaters affiants^ or of ether mattarsy ate prepared by diftiHing water from thde 
fubftances, atid'^ ace thus imj^'^^aiied with luch principles as may be raifed by 
diftiliation, wfth the beat of ixnHsg water. 

If the plants thos‘«cp<ded to dimllation with pater, manifeftly contain volatile 
principles, as aUthdfe ^ winch have a d^ng^t^ing -fmell, we cannot doubt 


and alMr all- an entire wanee of 

fiiaar, ' ‘ „ 

‘ Mr; Efle^has pohlilbed'aii aCottwirof ihe 
ftlIlow{%«g)erimeejv Cbncerntiig' the felti- 
ftltt ia dte^fatae tyater. 

In each ''ex^wMoi he «»|^edl tvkst , 
tjtnus if djfiiStd saeUrx He rauidi.jchae««i 
.Quantity or water, iirten fatilrated ' 

ff'ith fmr nmtts if -t^rty .diflolved' one 
'Ounce, five drams of fixed alhalb and half 
an ounce of coaimoo Adt ; ' - 

- ffTithtbrtt'iuiutSy rntdramy tmM emfempU 
if etamm ffktfhfSdlyei three 
wd five dmuM of fixed alkali: >. 

Jt'ftb ibrn uauts and, m haf 
dfifiblved half an buiioe hf aitre£ " 

, imM ert maBe,tf dil^ 

fidvdd half an ouftee otSedltta lak, -and half 
an oiiAce of filled alkali T.. .vr ^ - 
J0ihMt iwuemd'H half iff^eidaud tartar^ 

diC^lMiha^ an ounddofwi^ Alkali- 
. tint Vewi and. a^ he^ if GUoAtr's 
difiblvei' iifri) dnwn* ttad as 


Xf^b f^ eimca f fohtbU tartar^ diilblved 
half ao ounce of pUre nitre. 

S(^lr four 'ouhtel f ’JSpfiM fak, diflolvcd 
half an ounce of fine fu»r. 

. ft'ith two ounus and a half if fal amnumiacy 
difiblved five drains of follil fait. 

fTrtbm 9 We€ 4tnd a half of volatile fait cf 
I^Jbotn^ AiSLolvcd an ounce of mere and half 
an ounce of ; 

fyiib fHer &ams and two fcruples of boraft^ 
diilbivea^half an ounce of fixi d alkali* ' 

If^th iwo omncis and a half of alum^ dif- 
ibived fix drams of common fair, and one 
draii} oF E^fom fait : 

Wkh aim pancu and a hdf of green vitriol^ 
delved an ounce and a half of Sedlitz fah^ 
tfia dfami of nitfTt and three ounces of rc- 
fthfdftigar: 

' ff^vtb nifU otadiif of bbte vitriol^ difiblved an 
oimeoof fiitre^ three drams of common fi^r, 
and anoonce of fugar : 

' Wtdh foar oteneet and a half of white vitriol^ 
di^vea oac ounce of refined fugar* 

tliac 
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that their diftilled water muft be impregnated with their odoriferous principle, 
or fpiritus redtor. Thefe waters arc called aromatic waters, ^wSpiritus Rector. 

I'he water that is ufed in the diftillation of all eflential oils is found much 
impregnated with the odoriferous principle of the aromatic plants employed i 
and confcqucntly it is a good diftijled water of thefe ]>hints. 

An opinion feems to have formerly prevailed, that even the plants called in- 
odorous, might impregnate water with fome of their principles by diftillation j 
lor fuch diliilled waters are preferibed in many difpenl^tori(K. But lately, thefe , 
diftilled waters have been neglefted, and are even confiddrwl only as common 
water. This latter kind of diftilled waters is fen ftbiy iefs impregnated with princi- 
ples 1 han tlie former. But arc we certain that they contain nothing of the principles 
of the plant ? Are thole plants whofe fmell is not very perceptible, entirely deftitute 
of ail odoriferous principle ? Could not a perfon whole fenfe of fmell was very 
acute and much exeicifcd," diftinguiOi plantain and other herbs commonly 
called inodorous from each ocher by fmell, cfpecially if they were previoufly cut 
and bruilcu ? * 

We may alfo obferve, that the manner commonly employed, for diftilling fuch 
waters is not well adapieiito procure all tlie peculiar fmell and qualities of the 
plants employed. The plants are generally put into an alembic, and over-, 
whelmed with a large quantity of common water. The diftiilation is then pro- 
moted ^ the water is made to boil quickly; and the veffels are ieldom even, 
luted. What can be expeifted from this bad management, but that the fpiritus 
redlor of thefe plants that is in very (mail quantity, and perhaps exceedingly , 
volatile and fugacious, lhould. be entirely diftipated; or if any of it remains 
in the water, that it Ihould be di%uiied and covered by the empyreumatic 
fmell that all thefe waters have when newly diftilled. or by the fmell which, 
they acquire by time, fo that they cannot be diftinguiilicd from each othjcr ? 

But if we follow cxaflly the excellent method direfted in the Paris Difpen- 
fatory ; or if we improve upon tliis by putting the herbs recent^ cut, and 
bruifed, into an alembic placed in a water-bath, without adding water to them, 
and by diftilling to drynefs, with a very gentle heat .and well luted vefiels ; 
and if we then find that the finall quantity of water thus diftilled from plants 
called inodorous has no fmell nor tafte, and gives all the chemical proofs of 
pure water, we may then juftly confi^er theft waters as deftitute of any of the 
prini'iple.s and virtues of the plants employed. 

Waters called fimply diftilled wat^s, are underftood to be thoft that are 
prcp.ircd with common water. But as l^irit of .wine is allb frequently impreg- 
nated *fth the odoriferous principle of plants and other fubftances by diftil- 
laiion, iind as theft alfo have been calftd waters^ they ought to be diftinguifhed 
by tlic name, aromatic fpirituosts waters. Such are the fpirituous watef of Lavender^ 
i\\c fprituous water of t^mct %cc. Theft ipirituous waters are alfo fometimes 
fpirit^’ is fpirii of ibyrngy fpirit of citrons^ &c.* . , , ’ , , 

Aromatic Ipirituous waters are impregnated with the fmell of one lubftance 
only, or of feveral fubftances. The former are called ftmpUy and the latter, 
compound. ■* 

Many of theft waters are prepared for the ufes of medicine, of .tlie toi^te, 
and of the table. The preparatidn of thefe Waters requires onlv the .ufual 
attentions to be given to all diftillations. 'Whatever relates to this iubj,e<El may 
be found in Mr. Beaums's Elements of Pharmacy. We lhall there fee that the 

ftrength 
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ftrength and a^eable flavor of thefe waters chiefly depend on the ftrength ' F 
the ^irit of wine employed, and clpecially on its purity from any oil of w .. 
which gives the difagrceable fmelj and tafte of common aqua vita^ See Sp.ir. it 
f Ardent^. 

DCCXXVIII. WATERS fRA R D or CRUDE;. Thde 
names" are applied to all waters that contain any fenfible quantity of earth or 
felenites. 5^^ Waters ^Mineral), ( t ) 

DCCXXIX, WAT E R, (LIME;. Lime-water is ordinary water 
in which quicklime has been flaked. 

Water in which quicklime has been flaked, or with which flaked quicklime 
is walked, diflblvcs the part of the quicklime that is moft attenuated, and 
neareft to a faline ftate : this fubftance, which may be confidered as ikline and 
earthy, communicates to water an alkaline, and fomewhat acrid tafte. '1 lie 
effefts of lime-water in chemical mixtures are fimilar to thofe produced by quick- 
lime. See OyicK-LiME. 

Although lime-water contains no volatile principle, it ought neverthclefs ta 
be prelcrved in full and wcllclofed bottles : otherwile the faline earthy matter dif- 
folved in it, to which it owes all its peculiar properties, would be feparated fro!ii 
it, in proportion as the water fliould be evaporated, and would appear on the 
furface in form of a cruft, called cream of lime. The quantity of calcareous 
matter that is thus leparaced from lime-water, is even greater than it ought to 
be, if it was exadlly proportionate to the evaporation of the water. The catile 
of which probably is, that the firft portions of this matter which cryftallize, 
draw along with them another part that would otherwife have remained dif- 
folved in the water. Hence lime-water, by long expofure to air, lofes much of 
its ftrength, and at laft becomes almoft infipid. See a note fuhjoincd to ike article 
Quick-lime. 


(t) Hard waUrs are thofe in which fdap 
does not diflblve uriiformly, but is curdled. 
The diffolving pow'^r of hard water is Icfs 
than that offoft % and' hence its utifitnefs for 
bleaching, dyeing, boiling leguminous ve- 
getables, and for many other purpofes of 
economy and arts. OiTe cau(e of the bard- 
nefs of water is, that it contains fomc fait 
that may be decompofed by foap, the alkali 
of which uniting with the acid of the fait, 
the oil of the foap feparates, and the foap 
is faid to be curdled. Hardnefs of water pro- 
ceeding from this caufe may be difeovered 
and cured by addf^g fome drops of a folu- 
tion of fixed alkali. The falts capable of 
rendering water hard, are nqt only Olenites, 
which IS a very frequent caufe of the tiardnefs 
of water, but any other earthy or metailic 
fait that may be contained in the water, as 
all thefe are capable of being decomp^cd 
by iRxed alkali. Such are the marine fait 
With bails of magnefia, or of calcareous earth, 
vitriolic fait with bafis of magneru called 


Epfom fait, green vitriol, and a nitrous 
with earthy bafis, to which Dr. Home at- 
tributes the hardnefs of fcveral waters ex- 
amined by him. The hardnefs of water 
has been by fome perfons attributed to com- 
mon fait. But Dr. Home in his EJp^y on 
Bkaching has fliewn, that neither pure com- 
mon fait, nor any other fait with balls of 
fixed alkali, give any hardnefs to water, bur 
that this quality may be given to water by 
the common fait whicli is generally fold, 
becaule this contains fome part of the earthy 
Tales of Tea- water, or of the water of fdlt^ 
fpjings. 

Fixable air which waters frequently con- 
tain, is another caufe of the hardnefs of 
water. This air unites with the alkali of 
foap, renders it mild, and thus weakens iis 
union with the oil. See Air Fixaele, end 
Alkali (Fixed). This fixable afr, by cx.- 
pofure of the waier during forne time in e p 11 
veflcls, exhales ; by which means, u ati r 
15 rendered loft, and an. crvlcarcou!- tarcb 
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DCCXXX. water rM^pRCURl A L). This name 
is given to a folinion of mercury in nitrous acid, diluted •with a greater or leli- 
quantity of common water. 

' This liquor produces very good effcfts, as an efcharotic, and even as a cauftic 
ill fome difeafcs of the (kin that are external, loc^ and efpecialty venereal. 
Som9 perfons ufe this mcrcurial^ater internally •» but as k muft be a dangerous 
remedy, it ought not to be employed. 

DCCXXXI. WATERS ('MINERAL^. All waters na- 
turally impregnated with any heterogeneous matter which they have dtlTolved 
■vi'ithin the earth may be called mitteral waters, in the moft general and exten- 
five meaning of that name in which are therefore comprenended almod all 
thofe that flow within, or upon the furfacc of the earth ; for almoft all thefe 
contain fome eartlj or felenites. But waters containing only earth or felenites 
are not generally called mineral, but kard or erstde waters. 

Hard waters, when tried by the chemical proofs hereafter to be mentioned 
for difeovering the nature of mineral waters, Ihew no marks of an acid or of 
an alkali, nor of any volatile, fulphureous^ or metallic matters. Waters which 
contain a difengaged calcareous earth, change the color of fyrup of violets to 
a green ; and thofe tiiat contain felenites, being mixed with a Iblution of 
mercury in nitrous acid, form a turbith mineral •, and when a fixed alkali is added, 
tliey are rendered turbid, and a white fediment is precipitated. Th<(fe waters 
.ilfo do not diflblve foap well. From thefe we may know, that any water whicli 
produces thefe effects is a hard, canhy, or felenicic water. 

Although the waters of the lea, and faline fprings, be not generally enume- 
rated amongft mineral waters, they might neverthelels be jmly conlldered as 
fuch. For befldes earthy and felenitic matters, they alfo contain a large 
quantity of mineral falts. We (hall therefore confider them as fuch in this 
article. 

Mineral waters, properly lb called, are thofe in which Ipirituous, fulphureous, 
faline or metallic fubltances are difeovered by ehemical trials. As many of 
thefe waters are employed fuccelsfully in Medicine, they ar»tilb called medicinal 
waters. 

or iron which may be di^Ived in the water water of the tatter feeim to he not eafily ex- 
merely by means of this air, as Mr. Caven- pHcable*' Does this difference betwixt thefe 
difli and Mr« Lane have Ibewa (Philtf. two waters proceed from fixable air be- 
Tranf. 1^67 and 1769.] are precipitated. ing contained more copiouOy in fprines,- 
By boiling, the hardnefs of water proceed- than in rivers, by the motion a^ frte ex- 
ing from fixable air may be cured, but that pofure of which it ia mdlly exhaled? 
from earthy or metallic falts cannot. ^ or from a larger quantkjr of atmofphericd 
Spring-waters are frequently hard. River dr being conuined in tne water of riveis 
water is generally foft. The fmall quantity means of their motion and five expofiire, 
of earthy falts contained in rain and (how tnan in the water of fprings '} a| a mixture 
waters, according to Mr. Margraafsanalyfis, of atmofpherical air with wat^ is known 
does not fenfibly render them hard. to encreafe the diflblvii^ power of tfiis 

As rivers are formed by the jundion of liqiUd ? or from both ^efe cat^ | 
many fprings, the greater hardnefa of the 
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Mineral waters receive their peculiar principles by paflTmg through earths 
containing lalts, or pyritous 'fubftances rfiat are in a ftaic 01 decompolition. Sa 
Pyrites. 

Some of thclc waters ate valuable from the quantity of ufeful falts which 
they contain, particularly of common fait, great quantities of which are ob- 
tained from thefe waters j and others are chiefly valued for their medicinal 
qualities. 

The former kind of mineral waters is an objeA of manufafbure, and from 
them is chiefly extradle^that fait only which is mofl: valuable in commerce. 
See Water of the Sea j^d Water o/SauiUe Springs. 

But the nature and proportion of all the principles of which medicinal 
waters confifl, ought to be carefully examined. Many of thefe waters have 
been accurately analyfetkby able chemifts and phyficians. 

But notwithftanding thefe attempts, we are far from having all the certainty 
and knowledge that might .be defirad on this important fubjeft ; for this kind of 
analyfis is perhaps the moft difficult of any in chemiftry. 

Almoll all mineral Waters contain feveral different fubftiances, which being 
united with water may form with each other numberlefs compounds. Frequent- 
ly feme of the principles of mineral waters are in fo fmall quantity, that they 
can fcarcely be perceived ; although they may have fome influence on the 
virtues of the water, and alfo on the other principles contained in the water. 

The chemical operations ufed in the analyfis of mineral waters, may fume- 
times occafion eflential changes in the fubltances that are to be difeovered. 
And alfo, thefe waters are capable of fuflering very confiderable changes by 
motion, by reft, and by expofure to air. 

Probably alfo the variations of the atmolphere, fubterranean changes, fome 
fecret junction of a new fpring of mineral or of pure water 5 laftly, the ex- 
hauftion-of the minerals whence waters receive their peculiar principles, are 
caufes which may occafionally change the quality of mineral waters. 

Wc need not theci^fore wonder that the refults of analyfes of the fame 
mineral waters n>vadc by different chemifts, whole Ikill and accuracy arc not 
quefidoned, Ihould be very different. 

The confequences of what we have laid on this fubjeft are, that the exa- 
mination of mineral waters is a very difficult talk j that it ought nor to be at- 
tempted but by profound and experienced chemifts j that it requires frequent 
repetitions, and at different times *, and laftly, th^ no fixed general rules can be 
given concerning thefe analyfes. 

As this matter cannot be thoroughly explmned without entering into details 
connected with all the parts of chemiftry, we lhall here mention only the prin- 
cipal refults, and‘ the moft elTential rules, that have been indicated by the at- 
tempts hitherto made on this fubjedi;. 

wc may admit the divifion or arrangement of mineral waters into certain 
clafles, pxopofed by fome of the beft chemifts and naturalifts. 

Some of thefe waters are called cold, becaufe they are not naturally hotter 
*i^||i(|n the attnorphere. Some of tlu^m are even colder, efpecially in fummer. 

Thofe are called hot mineral waters^ which in all feafons are hotter than the air. 
Thefe arc of various degrees of h^at, and fome of them are almoft as hot as 

5 O boiling 
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boiling water. In fome mineral waters certain volatile, fpirituous and elaftic 
principles may be perceived, by a very ienltble piquant tafte j this principle 
IS called the gas or the fpirit ofiuaters. 

The waters which contain this principle are generally lighter than pure water. 
They fparkle and emit bubblcs,^c their fpring, but efpecially when they are 
Ihook, and poured from one vcnel into another. They fometimes break the 
bottles containing them, when thefe are well corked, as fermenting wines fome- 
tiines do. When mixed with ordinary winc^ they ^ve to it the piquancy and 
fparkling quality of Champaigne wine. 

This volatile principle and all the properties of the vl^atcr dependant upon 
it are loft merely by expofure to air. The waters containing this principle are 
diftinguiihed by the name of fpirituous mineral waters. * ’ 

Other divifions of mineral waters may be made, relatively to fome of their 
predominant principles. Hence Ibme waters are called acidubuSy alkaline, 
martial, neutral. See. 

When a mineral water is to be examined) we may obferve the following rules : 

Experiments ought to be made near the Ipring, if poflible. 

The fituation of the fpring, the nature of the foil, and the neighbouring 
rifing grounds ought to be examined. 

Its Icntible qualities, as its fmell, tafte, color, are to be obferved. 

Its fpecific gravity and heat are to be afeertained by the hydroftatical balance 
and the thermometer. 

From the properties above-mentioned of fpirituous mineral waters, we may 
difeover whether it be one of this clafs. For greater certainty we may make 
the following trial. Let the neck of a wet bladder be tied to the neck of a 
bottle containing fome of this water. By (baking the water, any gas that it 
may contain will be difengaged, and will (well the bladder. If the neck of 
the bladder be then tyed with a ftring above the bottle, and be cut below this 
firing, fo as to feparatc the bladder from the bottle, the quantity and nature of 
the contained gas may be further examined. 

Laftly, we muft obferve the changes that are fpontaneoully produced upon 
the water in clofe and in open vcflels, and with different degrees of lieat. If 
by thefe means any matter be cryftallized or depolited, it muft be fet apart for 
further examination. 

Thefe preliminary experiments and obfervations will almoft certainly in- 
dicate, more or lefs fenfibly, fomething concerning the nature of the water, and 
will point out the method to be followed in our further inquiry. 

We muft then proceed to the decompoiition of the water eitlter without ad- 
dition and merely by evaporation and diftillation, or with the addition of other 
j'ubftances, by mgans of which the matters contained in the water may be pre- 
cipitated, and difeovered. It is not material which of thefe two methods be 
firft pra^tifed, but it is quite neceliary that the one fhould fucceed the other. If 
we begin by evaporating and diftilling, thefe operations muft be ibmetimes 
interrupted, that the feveral principles which rife at different times of the diftil- 
tation may be obtained and examined feparatcly, and alfo to allow the feveral 
falts that may be contained, to cryftallize by the evaporation and by cold. Set 
Evaporation, Distillation, and Crystallization. 

TIfe 
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The fubftances generally found in mineral waters, are almoft always com- 
binations of vitriolic acid, and thole of marine acid, together with the feveral 
matters that thefc acids are capable. of difiblying. 

The following combinations of vitriolic .acid are found in mineral waters. 

1. Volatile fttlnhureeus add. This is (cldom found, both becaufe it eafily 
lofes its phlogifton, and becaufe it muft almoft always meet with Tome fubftance 
that it is capable of didblving. 

2. Sulphur. This is found Ibmctimes fingly, but generally in form of a liver 
of fulphur. ' In thefc vfaters, fulphur is formed into a hepar by means of cal- 
careous earth, or of mineral alkali. 

3. Vitriolic falls with earthy bafes. Thefe falts are almoft always felettitict 
that is, their aCid is combined with a calcareous earth. Sometimes, but not 
fo frequently, they are aluminousy when their acid happens to be united with 
an argillaceous earth. 

4. Vitriols. Martial vitriol is frequently contained in mineral waters 1 vitriol 
of copper is fometinles but feldom, and vitriol of zinc is ftill more rarely found 
in thele waters. The vitriols of other metallic fubftances are fcarcely ever, but 
in very lingular cafes, found in water. 

5. Laftly, vitriolic falts with bajis affixed alkali. This is always Glauber's 
fdt. Neither vitrialated tartar nor vitriolic ammomacal fait are ever found, un- 
.lefs by feme Angular accident, in mineral waters. 

The combinations of marine acid that are contained in mineral waters arc 
common fait, and marine fait with earthy bafts. For no combinations of this acid 
with phlogifton are known, and it is very feldom found united with any metallic 
fubftance. 

Compounds formed of the nitrous acid are, in a manner, fubftances extra- 
neous to the mineral kingdom, lince this acid is never produced but upon the 
furface of the earth, and from vegetable and animal matters. See Acid 
fNiTRou%^ and .Nitre. This acid cannot therefore be found in waters but 
very accidentally. 

Thefe are principal fubftances that form almoft all thefc waters. We 
lhall now Ihew the proofs by means of which they may be difeovered in water, 
without decompofing the water by evaporation or by diftillation. 

If any portion of difcngaged acid or alkali be contained in water, it may be 
known by the tafte, by changing the color of violets or of turnlbl, and by 
adding the precife quantity of acid or of alkali that is neceftary for the laturation 
of the contained difcngaged fcline matter. 

Volatile fulphureous acid, fulphur, and liver of fulphur, may be difeovered 
in waters by their lingular fmell, by the black color which thefe fubftances give 
to white metals or to their precipitates, but efpecially to filver. 

Vitriolic falts with earthy bafts may be diicovered in water by two proofs : 
j. By adding fome fixed alkali, which decompofcs all thefe falts, and pre- 
cijpitates their earthy bafts } and, 2. By adding a folution of mercury in nitrous 
acid, which allb decompofcs thefc falts, and forms a turbitb mineral with their 
acid. 

Martial vitriol or iron combined with any acid, Ihews itfelf in waters by 
blackening an infufton of gi^s, or by forming a Prufllan blue with the phlo- 
ffifticated alkaline lixivium. 
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The vitriol of copper, or copper diflblved by any acid, may be difeovered by 
adding fome of tlie volatile fpirit of fal ammoniac, which produces a fine blue 
color, or by the addition of clean iron, upon the furface of which the copper is 
precipitated in its natural or metallic (fate. . 

Glauber’s fait is difeovered bv adding a folution of mercury in nitrous acid, 
and forming with it a turbith mineral ; or by cryilallization. 

Common fait contained in waters forms with a (blution of filver in nitrous 
acid a white precipitate, or luna cornea. It may allb be known by its cryftal- 
lization. Marine fait with earthy bafis produces the lame effedl upon folution 
of filver. It alfo forms a precipit.ite when fixed alkali is added. The acrimony, 
bitternefe, and deliquefcency of this lalt lerve to diftinguifh it. 

The proofs related for the examination of mineral waters are only thofe which 
are moft effential. Many others may be made to confirm the former proofs : 
but the details of thefe are too extenfive to be inferred here. We fhall add 
only two of thefe, becaufe they are very general* and may be very ufeful. 

The firft is the produ6t:on of artificial fujphur, or of the volatile fulphureous 
acid } by which means the vitriolic acid may be difeovered in any combination 
whatever. For this purpofe the matter to be examined muft be mixed with 
any inflammable fubftance, and expofed to a red heat. If this matter con* 
tained but a particle of vitriolic acid, it would be rendered fenfible by the ful* 
phur, or by the volatile fulphureous acid thence produced. See Sulphur. 

The fecond general proof for mineral waters which we fhall mention here 
ferves to dilcover any metallic fubftance whatever, diflblved in water by any 
acid. This proof confills in adding fome of the liquor laturated by the color- 
ing matter of Pruflian blue, difeovered and deferibed by Mr. Macquer in his 
Memoir upon Pruflian Blue. This liquor produces no eftedts upon any neutral 
falts with earthy or alkaline bafes, but decompofes all metallic falts : fb that 
if no precipitate be formed upon adding fome of this liquor, we may be 
certain that the water does not contain any metallic fait ; and on the contrary, 
if a precipitate is formed, we may certainly infer that the water does contain 
Ibme metallic fait. » 

Two kinds only oi gas, or the fpirituous volatile part of fome waters, are 
hitherto known ; of which one is tlie volatile fulphjureous acid, and the other 
is pure air, as Mr. Vend has fhewn in the waters of Sel or Selters. Air united 
fuperabundantly with fpirituous waters is the chief cauie of their lightnefs, pi- 
quancy, and fparkling. 

When the nature and quantities of the principles contained in a mineral 
water are afeertained by fuitable experiments, it is very pnmer to attempt to 
imitate artificially this water, by adding to pure water the fame proportions of 
the lame fubftances, as Mr. Vend has done in examining* feveral waters, efpe- 
dally that of Selters., 

W'^e may cafily perceive the necelfity of uGng no veflels in thefe Experiments, 
but fuch as are perfecfbly clean and rinfed with diftilled water ; of weighing the 
produds of the experiments very exadlly j of making the experiments upon 
as large quantities of water as is poflible, efpecially the evaporations, cryftak- 
lizatibns, and diftilLitions and of repteating all experiments feveral titnel. Wef 
ipay further obferve, th^t the mixtures from . whKh any piEcipieaCea bei 
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cxpeftcd, ought to be kept two or three days, bccaufe many of thefe preci- 
pitates require that time or more to appear, or to be entirely depofited. 

We ftiall now endeavor to explain how mineral waters become impregnated 
with their principles. 

The feknitic parts of water are received by this fluid while it flows through 
gypfeous earths and ftones» thefe being compofed of felenitcs, which is folubk 
in water. 

The mines of fal gem wMch are in many places, and particularly where falt- 
fprings are, furnifli me waters which flow through them, and perhaps the fea 
itfelf, with the common fait that they contain.' 

When a water once contains common fait, it may become impregnated with 
Glauber's fait by palTuig through clay ; the vitriolic acid that is always con- 
tained in argillaceous earths, decompofing a part of the common fait of the 
water, with the bafis of which it forms the Glauber’s fait •, while the marine acid 
now difengaged will unite with the firft calcareous particles that it meets, and 
form a marine fait' with earthy bafis^ which is accordingly always found in fea- 
water, and in falt-^rings. 

When water impregnated, or not, with faline principles flows through parts 
of the earth containing pyrites in a ftate of decompofition, it becomes impreg- 
nated with Tw/pAwr, with martial vitrieU with vitriol of copper ^ with «/«;», and 
with other falts *, and frequently with leveral of thefe fubltances at the fame" 
time, according to the nature of the pyrites. See Pyrites. 

The beat of hot mineral waters can be only acquired by wafliing large malfes 
of pyrites and other flmilar minerals in a feate of fpontaneous ^compofltion, 
during which they always acquire conflderable heat. 

Laftly, the aerial gas of tome mineral waters may have been difeharged 
from feme of the principles with which the water is impregnated, which were 
in the- aft of combination with each other at the time they were diflblved by 
the water,, or w^ich were combined after this folution. For we know that 
in almofl; all (blutions much air is extricated ■, and this air being well divided 
and diffufed amdtig the particles of water, adheres to them, and in feme mea- 
fure combines with them fuperabundantly. Mr. Venel has made upon this 
fubjedt a fine experiment that proves the truth of the above-mentioned 
theory, which was firft given by him. He added to common water as much 
marine acid and mineral alkali as were fuificient to form as much com- 
mon fait as is contained in the mineral water of Selters. He corked very 
well the bottle containing this impregnated water. The combination pro- 
ceeded flowly and without effervefcence, bccaufe the feline matters were much 
diluted ; and when the combination was completed, the artificial water was 
become fpirituous and aerial, like the natural water that he imitated. See the 
particular articles of all the fubfiances mentioned that relate to mineral waters j 
from a knowledge of the properties of which fubftances many explamtions on this 
fubjeS may be deducedt too long to be here inferted. («) 

(ti) The which gives the Tparkling and caWedficobte air. See Air (Fixabis), The 
^^nebriatiiig qualities to many mineral waters, Honourable Mr. Cavendifh has added to hi» 
jeenis ntK to differ from, the vapor extricated former important difeoveries concerning fix- 
froiD crntYcfcing and fetmeating fubftanceS} able air, one that throws much light on the 

natur* 
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DCCXXXII. WATERS (MOTHER). This name is given to the 
liquor that remains after as mucli of the faline fubilances contained in a water 
has been feparated as can be by the ufual methods, evaporation and cooling, and 
from which therefore no more cryftals can be obtained, without much difficulty, 
tliough it ftill remains impregnated with Iklts. Thefe mother-waters are very 
different, according to the kin^s of falts with which the waters were originally 
impregnated. They are generally very heavy, acrid, and red. 

The nature of mother- waters was a long time very imperfedlly underilood. 
They vrere confidered as liquors loaded with greafy and vifeid matters, by 
means of which the falts contained were prevented from cryftallizing. 

A portion of cryffallizable fait, fimilar to thole already ejetrafted, does indeed 
remain in the mother-waters ; and perhaps alfo the cryffailization of thefe may 
be impeded by the vifeid matters that are fometimes contained in thefe waters: 
but generally the greateft part of the matter contained in mother-waters is 


nature of many mineral waters. This dif- 
covciy is, that by means of fixable air, and 
ivithout the intervention of any acid, cal- 
careous earth is diflblved in fome mineral 
waters. He found that the quantity of this 
air that was contained in Rathbone-place- 
w.itcj, relatively to the quantity of calcareous 
ca.'th contained in that water, was about 
twice as much as is ufualty combined with 
an equal quantity of calcareous earth ; and 
tiat the earth might be precipitated from 
this water by driving oiF the fixable air by 
heat, or by abforbing it by the addition of 
lime-water. Does not this folution of cal- 
careous earth by fixable air confirm a con- 
je£lurc concerning the analogy of this vapor 
with acids? It Teems very extraordinary that 
calcareous earth faturated with its ufual quan* 
tity of air fhould be unfoluble in water, but 
that it may he rendered foluble* either by de- 
priving it cniirely of this air, as it is in lime- 
water, or by uniting it with a fuperabundant 
quanrity of air, as it is in the water of Sath- 
bone place. At PAi/. Tranf, for the Tear 

Mr. Lane has difeovered another Inftance 
of the difiblving power of fixable air upon 
iron, and has, by fome ingenious experiments, 
fhewn the probability that this meral is 
difiblved in m^ny tnimTal waters by means 
only of that ;|ir. Ife found that puredifiilled 
water, having been impregnated with the 
fixable air a riling from efFervefeihg or fer- 
menting fubflance.^, was rendered capable of 
difi'olving a fenfible portion of iron $ and 
that this aitificial chalybeate water, by ex* 
pofure to air, loft entirely its property of 
, tinging an infufion of galls. As feveral 


chalybeate mineral waters do alfo, by expo- 
lurc to air, entirely lofe th^ir property of 
tinging an infufion of galls.; and as waters 
containing Iron diftblved by means of vitri- 
olic acid, though a confiderable fediment 
is alfo depofited from them, do never entirely 
lofe this property ; he infers, that^the for- 
mer kind of waters receive their chalybeate 
impregnation by means, not of an acid, but 
of this air. He further ihtws, from experi- 
ments, that iron cannot be fo entirely pre- 
cipitated from its folution in any of the mi- 
neral acids by means of mild alkalis, or mild 
calcareous earth, that this folution (hall lofe 
its power of tinging .an infufion of galls ; but 
that the iron may be,.fo perfe£fly precipi- 
tated from the above-mentioned folutions by 
means of cauftic alka^*^ or of lime-water ; 
and hence he infers, that in the former cafe 
the portion of iron that is not precipitated is 
kept fuTpended or diftblved by means of the 
fixable air extricated by the acid of the folu- 
tioA from the mild alkali or earth. See Phil. 
Tranf, for the Tear 1769. 

In the above, article concerning mineral 
waters, the Author of the Didionary con- 
fiders nitre or nitrous acid as Aibftances 
not to be found in native waters, but by 
fome accidental occurrence. Nevertbelefs, 
from the exfieriments of Mr. Margraaf on 
the witers the #eHs atrBcrlin, of Dr.- 
Heberden on thofe of London, and of Dr. 
Home on thofe of fome wells in Scotland, we 
have reafon to believe, that true nitre and 
a nhrous fait with earthy bafts are fre<|uently 
contained in waters of fprings, cfpccially in 
towns* 
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compofed of falts that are deliquefcent and different from thofe already obtained 
by cryftaUization. We are certain, at leafl:, that the mother- waters of fea-falt 
and of nitre are formed almoft entirely of thefe falta, which have a certain kind 
of adhefion to the cryftallizablfe falts, ^ ami which therefore prevent the cryftalli- 
zacion of the laft portions of thefe. The mother-water of common fait contains 
a confiderable quantity of marine fait with cirthy balls, and the mother-water 
of nitre contains not only marine fak with earthy bafts, but alfo a confiderable 
quantity of nitre with earthy bafis : hence, if a fixed alkali be added to thele 
w^aters, a white earthy precipitate is formed fo cop o.illy, that the whole becomes 
a kind of paffe. By diluting this pafle with much water, the earth may be 
obtained' by filtration. The earth when edulcorated is very white, and of a 
calcareous nature. It k c&Wcd magnefia. (x) 

If vitriolic acid be added to thefe mother-waters, a very copious white preci- 
pitate is likewife formed. This precipitate alfo proceeds from the union of this 
acid with the calcareous earth of the earthy falts, by which a felenites is 
formed. This felenites, not being foluble in fo fmall a quantity of water as 
that of the mother-water employed, is moftly precipitated in form of an earthy 
fediment confifting of very minute cryftals. See Salts with Earthv Basjs, 
Magnesia. 

DCCXXXIir. WATER of R A B E L. The water of Rabel 
is vitriolic acid dulcified by mixture with reftified fpirit of wine. Rabel, the 
inventor of this liquor, which is ufed in medicine, employed an expenfive ap- 
paratus in the preparation of it. He obtained the vitriolic acid from pyrites : 
but fince his time, the procefs has been much fimplified, as it ought to be. 
One part of oil of vitriol is mixed with three parts of retfified fpirit of wine, 
and the mixture is digefted in a well-clofed veffel. The vitriolic acid adfs upon 
aH the principles of the fpirit of wine, and combines with them in a certain de- 
gree during this digeftion ; hence the acidity of the liqvior is confiderably dimi- 
nifhed, but not peiiedtly deftroyed. This water of Rabel may be confidertd as 
a dulcified vitriolic acid. See Ether. 

W^tcr of RabeVis employed in medicine as an aftringent, from the property 
which the vitriolic acid has of conftringing the fibres and velTels. It requires 
to be diluted in fome propef vehicle, as in potions or juleps. 

DCCXXXIV. WATER (SE A). Sea-water, and the waters of 
many falt-lakes, wells, and iprings, containing various kinds of lalts, is in much 
greater quantity than frelh-water. 

We may fay in general, that all natural fait -waters contain four kinds of falts, 
namely, common fait, Glauber’s fait, felenites, and marine fak with earthy 
bafis. Thefe falts are in different quantities and proportions, according to the 
nature of the waters j but the quantity of the common fait is always greater 
than that of any other. 

{x) Magnefia 18 an earth not convertible The mother- waters of common fait and 
into quicklime, therefore different from cal- of nitre do alfo contain fome marine and 
careous earth, with which the Author of the ' nitrous fairs with bafis of calcareous earth, as 
Didtionaiy confounds it, and is pofTeiled of appears from the formation of felenites upon 
.^>j^cu]iar properties. See the eertUle Magnjs- adding vitriolic acid, as is mentioned in the 
iiA, and the Not£ fubjoined. following paragraph of the text* 

All 
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All thefe waters have a faline, and more or Ids of an acrid, bitter taftc. The 
acrimony and bitternefs of thefe waters are generally attributed to bituminous 
matters fuppofed to be contained in them : but I can afhrm, that 1 have made 
many experiments on large quantities of thefe feveral waters, and that I could 
never find any fenfible quantity of bitumen. The bitternefs, therefore, df thefe 
waters ought to be attributed tt> the Glauber’s fait, which is bitter, and eQ)e-* 
cially to the marine fait with earthy balls, which is very bitter and acrid. 

Sea-water is not every-where impregnated with an equal quantity of fait. 
Generally, it has been obferved to contain more fait in hot than in cold climates. 
The quantity of common fait contained in lea-water is to the quantity of that , 
water as three or four to a hundred. The water is conlequetltly far from being 
faturated with that fait } for water is capable of dillblving nearly a fourth pare 
of its weight of common fait. 

Common fait is obtained from lea-water by evaporation alone, and not by 
alternate evaporation and cooling ; becaule this fait is equally ibluble in cold as 
in hot water. See Crystai.lization,^«(/ Salt (Common). 

In the fouthern provinces of France, and in all equally hot or hotter 
climates, fea-watcr is evaporated in open air, and merely by the heat of the 
fun in fummer, by which means the common fait is obtained. For this pur- 
pole, large baibns are made in the ground near the lea, called falt-marmes. 
They are lb dilpoled that the lea-water may flow into them at certain tides, and 
be retained there. Thefe marlhes are divided into many compartments, com- 
municating with each other, into which any required quantity of water may be 
admitted. The water in thefe is of a fmail depth, that the evaporation may 
advance more quickly. When the water is fufiicicntly evaporated, and the 
I'alt is cryllallizcd, more water is admitted, till a fufficient quantity of fait is 
obtained, which is then gathered in heaps and drained. 

In the northern provinces of France common fait is obtained from fea- water 
in the following manner : 

A quantity of fand moiflened with fea-water is expofed to the lun and dried, 
which is quickly done, becaufe the fea-water is almoft entirsfy near the furface 
of the fand. The fand, which then becomes covered with a confiderable quan- 
tity of fair, is to be walhed with as much water as is necclTary for the folution 
of the fair adhering to it ; and this water is afterwards evaporated over the fire 
in leaden cauldrons, till the fait is cryftallized. 

Wallcrhis fays, that in northern countries the lalt in fea-water is concentrated 
by expofure to intenfe cold, by which great part of the water is frozen, and the 
unfrozen part, which contains almoft all the fait, is afterwards evaporated by 
fire, till the fait is cryftallized. 

After the common fait has been thus obtained by thefe operations from fea- 
water, a liquor, called metber-watery remains that contains much felt, which 
cannot be cryftallized. If this water be further evaporated, andnhen expofed 
to cold, a ce rtain quantity of Glauber’s felt will be formed, which is very 
imj'-uic and badly cryftallized, and is generally called Epfm fait. See Salt 
(Evsom). (y) 

iy) The fait called Epfm fatty or fal ca- are (Stained from the inother-water remaln- 
tharucus amaius, large quantities of which iog after the evaporatioo of fta-water, and 

which 
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Laftly, the remaining part of the mother-water contains fcarcely any thintr 
but dia-iine fait with earthy bafts, the earthy part of whiv.h may be precipitated 
by an alkaline lixivium. This earth is called the Mr.gncfia c- <mmon fait. See 
Water (MoTHtR), and Magnesia. 

DCCXXXV.' W A T E R S A L T - S P R I N G S. The 
water of almoft all fait fprings, at leaft of thole from which common fait is ob- 
tained, contains cxatSlrly the fame principles as lea-water, but generally in a 
larger quantity. Some of thefe notings contain fi-xteen pounds of fait in a hun- 
dred pounds of water. Such, lor inftance, is that of Dieule in Lorraine, one 
of the beft fa^t-works known. Other fprings contain a much fmaller proportion 
of fait i luch’is that of Montmorot in Franche-compte. 

Salt is obtained from thefe falt-fprings generally by evaporation over the 
lire ; at leaft^ it is fo in Lorraine, and in Franche-compte : but that the 
expence of fuel may be lellened, the water, when weakly- impregnated, is pre- 
vioufly concentrated by frequently ’ pouring it upon bundles of twigs .or l.iggots 
under buildings that 'are covered, but open at all the fides, called graduating 
houfes. The water raifed by pumps to the top of thefe buildings falls upon 
the faggots, by which it is divided into a fliower, its'furface is thereby cncreafed, 
and the evaporation is promoted by the free current of air that pafll-s through 
the open fides of the building. When, by this means, the water is lb con- 
centrated that a hundred pounds of it contain about thirteen or fourteen pounds 
of lalt, it is then evaporated over the fire in the ufual manner. 

As thefe waters are much more impregnated with laline principles than fca- 
Vater, and as their evaporation is more quickly finilhed, we ftiall confirm what 
we have faid concerning the evaporation and formation of the feveral fairs in 
fea-watcr, by deferibing the method employed in the evaporation of the water 
of the falt-fprings of Lorraine and Franche-compte. 

This water is evaporated in very large velTels made of plates of iron, capable 
of containing from eight to nine or ten thoufand gallons of water, called fait' 
pans., the depth of which is about fifteen or fixteen inches. 

In thefe the \;atcr is boiled fome time, during which a faline earthy matter, 
called fchlet or ferateb, is depofited, and is carefully to be feparated. This 
feratch is a felenites, which oi all the faline matters contained in the water is 
the leaft Ibluble, and conlcquently cryftallizes firft. This felenites draws along 
with it fome of the ocher fairs, and pi^ncipally Glauber’s fait, which feems to 
have Ibme degree of adhefion to it. 

When the lelenites is feparated, the common fait, being in greater quantity 
than the other falts, begins to cryftallize and form qubes. That larger cryftals 
of this fait may be formed, the water is made to boil very flowly, till the com- 
mon fait ceafes to cryftallize. The water that remains is very heavy, much 
impregnated with fait, of an acrid and bitter tafte. This is the mother-water. 

This mot{jer-water contains ftill fome common fait, fome Glauber’s fait, 
and efpccially a large quantity of marine fait with earthy bafis. The Glauber’s 

which is fimilar to the fait obtained by eva- fait, which conlifts cf vitiiolic acid uniieil 
fipration of the inineral water atXpibm, is with mineral alkali, although Tome of thr, 
ebitnpofe^ of vitr&Uc add aind ttiagnefia; it is latter fait alfo is faid to be contained in ka- 
theraotf -.jimpro^rly laid to: be Glauber’s water. 

5 F -fait 
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fait remains chiefly in the mother-waters, bccaufe it is much more Ibluble irf 
hot than in cold Water, and cryftallizes more readily by cold than by evapo- 
ration. The marine fait with earthy balls remains almoft entirely in the mother- 
water, bccaufe it is' deliquefcent, and not .fufccptible of a true cryllallization. 
See Water (Mother,\ i 

The feveral falts contained in waters of falt-lprings are thus feparated from 
each other : but this reparation is not very accurate. To render it more com- 
plcar, other means mult be employed. The fundamental principles of the per- 
fetfl purification of the feveral lalts confounded together in the lame' water arc 
explained at the article Crystallization. To avoid repetitions, we lefcr to 
that article. See elfo the articles Selenites, Salt (Common), Salt of Ep- 
som, Salt of Glauber, Salt (Marine) with Earthy Basis, Water 
(M oi iiEii)? Waters (Mineral). 

DCC.'XXX VI.' W A X. Wax is an oily, concrete matter gathered by 
bees from plants. 

Vfax has been long confidered as a refin, from fome properties common to 
it with refills. It has the fame confitlcnce as rcfms have, and, like them, it 
fuiniflics an oil and an acid by diflil'ation, and is Ibluble in all oils : but in 
leveral refpedts it diflers lenfibly from refins. Like thefe, wax has not a ftrong 
aromatic tafte and fmell, but a very weak fmell, and, when pure, no tafte. 
Willi tlie heat of boiling water no principles are diftilled from it j whereas, with 
tliat heat, Ibme eflential oil, or, at leaft, a fpiiitus reftor is obtained from 
every refill. Further, wax is unfoluble in fpirit of wine. If wax be diflillcd 
w'lth a heat greater than that of boiling water, it may be decompofed, but not 
fo eafily as refills can. By this dillillation a fmall quantity of water is firft: 
ieparated from the wax, and then fome very volatile and very penetrating acid, 
accompanied with a fmall quantity of a very fluid and very odoriferous oil. As 
the dillillation advances, the acid becomes more and more llrong, and the oil 
nioie and more thick, till its confidence be fuch that it becomes folid in the 
receiver, and is then called butter of wax. When the diftiflation is finiflied, 
nothing remains but a fm.Tll quantity of coal, which is almoft incombuftiblefrom 
the want of Ibme laline matter. See Coal. 

Wax cannot be kindled, unlefs it be previoufly heated and reduced into 
■vfapors i in which refpcifl it rcfemblcs faj; oils. The oil and butter of wax may, 
by repeated dillillations, be attenuatea and rendered more and more fluid, 
becaule fome portion of apid is thereby feparated from thefe fubftances ; which 
cfled't is fiinilar to what happens in the diftillation of other oils and oily con- 
cretes : but this rcn.ark^le efledl attends .the repeated difKllation of oil and 
butter of wax, that they become more and more foluble in fpirit of wine ; and 
that they never acquire greater confidence by evaporation of tlteir more fluid 
parts. Jfioeiliaave kept butter of wax in a glafs veflel open, or carclcfsly clofed, 
during twenty years-, without acquiring a more folid confiftcnce. ' We may re- 
mark, that wax, its butter, and its oil, differ entirely from eflenual oils and 
iffins in all the above-mentioned properties, and that in all thefe they perfeilly 
lefcmbic fweet oils. See Oils (EsseNTiAt)* Resins, eind Oils ("Sweet 
Expressed). • ' ■ - « , 

tniy therefore conclude from what has been faid, as Mr. Macquer has 
•doat: in hi.s Elements of Chemiftry, and in his Memoir upon Oils, that ..wax 

* only. 
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Only refcmbles refins in being an oil rendered concrete by an acid ; but that it 
differs cflentially from ti»efe in the kind of the oil, which in rcfins is of tiu* 
nature of eflential oils, while in*wax and in other analogous oily concrecions, 
(as blitter of milk, butter of cocoa, far of animals, fperma-ccii, and a wax 
obtained from a tree in Louiliana) it is of the nature of fweet, uiafluous oils 
that are not aromatic an4.not volatile, and are obtained from vegetables by 
expreOlon. 

Wax is very ufcful, cfpecially as a better material than any other for 
candles. 

Wax may be deprived of its natural yellow difagrceablc color, and be per- 
fe£tly whitened, by expofure to the united action of air and of water, by which 
method the color of many fubftances may be deftroyed. 

The art of bleaching wax conliHs in cncreafing its furface. For which 
purpole, it muft be melted with a degree of heat not fuflicient to alter its 
quality, in a cauldron fo difpofed that the melted wax ‘may (low gradually 
through a pipe at the bottom of the cauldron into a large tub filled with water, 
in which is fitted a large wooden cylinder, that turns continually round its axis, 
and upon which the melted wax falls. As the lurface of this cylinder is always 
moiiteoed with cold water, the wax falling upon it does not adhere to it, but 
quickly becomes jblid and flat, and acquires the form of ribbands. 'I'he con- 
tinual rotation of the 'cylinder carries off thefe ribbands as faff as they are 
formed, and diftributes them through the tub. When all the wax that is to be 
whitened is thus formed, it is put upon large frames- covered with linen cloth, 
which are fupported about a foot and a half above the ground, in a ficuatioa 
expofed to the air, the dew, and the fun. 1 he thicknefs of the feveral ribband-;, 
thus placed upon the frames, ought not to exceed an inch and a half; and 
they ought to be moved from time to time, that they may all be equally ex- 
pofcd to the aAion of the air. If the weather be favorable, the color will be 
changed in the fpace of Ibme days. It is then to be re-melted and formed into 
ribbands, and ^xpofed to the aAion of the air as before; Thefe operations are 
to be repeated tift •the wax be rendered perfectly white, and then it is to be 
melted into cakes, or formed into candles. 

The yellow 'color of the, wax is evidently deffroyed by the combined aftion of 
the air, of the water, and of the fun. As the volatile, fulphureous acid has 
the property of deftroying ftill more quickly almoft all the colors of vegetables, 
perhaps this bleaching might be Ihortened by expofing ribbands of yellow wax 
to the vapor of fulphur, as is praftifed for wool and filk. 

Every kind of wax is not equally capable of being whitened, the color of 
fome adhering fo ftrongly, that it cannot be effaced. Such is the Avax that 
comes from countries in which vines grow. This obfervation 1 have received 
from Mr. Trudon, proprietor of the manufadtory of wax, at 'Antoni, near 
Paris. , 

Wax is employed for many purpolcs in feveral arts. It is alfo ufed in me- 
dicine as a loaning, emollient, and relaxing remedy ; but it is only ufed ex- 
ternally, mixexi with other fubffanccs. It is an ingredient in many pomatums, 
cerates, ointments, andplafters,, to moft of which it gives the due confiflencc. 
Upon this fubjedt may be confulted Mr. Beaume’s Elements of Pharmacy, a 
work containing many excellent obfervations. 

5 P 2 DCCXXXVII. 
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DCCXXXVII. WHEY. 5^tfMiLK. 

DCCXXXVIII. WHITE (SPANISH;. This name is given 
to very different I'ubftances, namely, the magtftery of bifmutb^, and the wafhed 
chalk for painting in water colors. . ’ 

pCCXXXIX. W H I 'f E - E E A D. This name is given to the 
white rull produced by expofing lead to the vapors of vinegar. It isallb called 
cernfs. .Se^CERuss. 

DCCXI.. W I N E. Cbemifts give the name of wine in general to all 
liquors that have become (pirituous by fermentation. Thus ^der., becr^ vinous 
b^-dramei, or mead^ 'and other fimilar liquors, are wines. 

Tlic principles and theory of the fermentation which produces ihefe liquors 
are ellentially the fame. TJie more general principles we have explained under 
the article Fermentation. At the articles Beer and Hydromel may be 
found fome peculiarities relative to thefe kinds of wines. In the prefent article 
we lliall chiefly attend to t.hc wine of grapes^ to which the name of wine is more 
particularly applied. At the fame time, Ve fhall not ncgleft any thing relating 
to Ipirituous fermentation in general. 

All vegetable and animal matters, which have a tafte fweet, agreeable, and 
more or lefs faccharine, and which are nutritive, are fufceptible of the fpirituous 
fermentation. Thus wine may be made of all the juices of plants, the fap of 
trees, the infufions and decoftions of farinaceous vegetables, the milk of fru- 
givorous animals, which is pofleifed of the above>mentioned qualities ; and, 
laftly, it may be made of all ripe fucculent fruits, which alfo are pofleflied of 
thefe qualities ; but all thefe fubftances are not equally proper to be changed 
into a good and generous wine. 

As the produftion of ardent fpirit is the refult of the fpirituous fermentation, 
we may confidcr that wine as eflentially the belt which contains moft of this 
fpirit. But of all fubftances fufceptible of the fpirituous fermentation, none is 
capable of being converted into fb good wine, as the juic^of the. grapes of 
France, or of other countries that arc nearly in the lame latitud/s or in the lame 
temperature. 1 he grapes of hotter countries, and even thofe of the Ibuthern 
provinces of France, do indeed furnifh wines that have a more agreeable, that is, 
more of a faccharine tafte ; but thefe wines, though. they are fufltciently ftrong, 
are not fo fpirituous as thofe of the provinces near the middle of France : at 
leaft, from thefe latter wines the beft vinegar and aqua vitte are made. As an 
example therefore of fpirituous fermentation in general, we fhall deferibe the 
method of making wine from the juice of the grapes of France, 

This juice, when newly expreflwl, and before it has begun to ferment, is 
called mvfty and in common language fweet wine. It is turbid, has an agree- 
able and very faccharine tafte. It is very laxative, and when drank too freely, 
nr by perfons difpofed to diarrhseas, it is apt to occafion thele dilbrders. Its 
contiflence’is fomewhat lefs ftuid chan that of water, and it beconies almoft of 
a pitchy thicknefs when dried. 

When the muft is prelled from the grapes, and put into a proper veflcl and 
place, with a temperature from ten or twelve degrees to fifteen or fixceen, very 
fenfible effe&s are produced in it, in a fhorter.or longer time, according to the 
nature o£ the liquor, and the temperature of the place. It then fwells, and is 
lo rarefied, that it frequently overflows the veKl cbntaining it, if tliis be 

nearly 
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nearly full. An inteftlne motion is excited among its part?, accompanied with 
a hiding nolle and evident ebullition. The bubbles rife to the furt'acc, 
and, .at the fame time, is difengi^ed a vapor which is probably of a phlogiftic 
nature^ and is fo fubcle and dangerous, that it is capable of killing inftantly 
men and animals expofed to it in a place where the air is not renewed. In its 
eirefls'this vapor is limilar to that of burning charcoal. The ficins, ftones, and 
other groflcr matters of the grapes, are buoyed up by the particles of difengaged 
air that adhere to their furface, arc varioufly agitated, and arc railed in form of 
a fciim or loft and fpongy cruft that covers the whole liquor. During the fer- 
mentation this cruft is frequently raifed, and broken by the air difengaged from 
the liquor, which forces its way through it : afterwards the cruft fubJides, and 
becomes entire as before. 

Thefc effefts continue while the fermentation is brilk, and at laft gradually 
ceafe : then the cruft being no longer fupported, falls in pieces to the bottom 
ot the liquor. At this time, if we would have a ftrong and generous wine, all 
fenfible fermentation muft be ftopt. This is done by putting the wine into 
clofe veflels, and carrying thefc into a cellar or other cool place. 

After this firft operation, nature tends fpontaneoufly to a kind of reft, as Ls 
indicated by the ceftation of the lenfible effe< 51 s of the Ipirituous fermentation ; 
and thus enables us to preferve a liquor no lefs agreeable in its tafte, than ufcful 
for its reviving and nutritive qualities when drank moderately. 

If we examine the wine produced by this firft fermentation, we fliall find 
that it differs entirely and effentially from the juice of grapes before fermen- 
tation. Its fweet and faccharine tafte is changed into one that is very different,, 
though ftill agreeable, and fomewhat fpirituous and piquant. It has not tlie 
laxative quality of muft, but affedls the head, and occafions, as is well known, 
drunkennefs. Laftly, if it be diftilled, it yields, inftead of the infipid water 
obtained from nauft by diftillation with the heat of boiling water, a volatile, 
fpirituous,, and iqfiammable liquor called fpirit of winct or ardent fpirit. This 
fpirit is confequpntly a new being, produced by the kind of fermmaiion called 
the vinous or fpmtuous. See Spirit (Ardent). 

As, on one fide, the liquors fufceptible of the fpirituous fermentation contain 
chiefly a fweet oil rendered mifcible with water by means of an acid-, and as, 
on the other fide, the liquor produced by the fpirituous fermentation is inflam- 
mable, but ftill mifcible with water, and confequently compofed of a watery 
and inflammable principle j we may eafily perceive, that the work of nature 
chiefly confifts in attenuating, dividing, and volatilifing the oily parts of fer- 
mentable matters, and in combining thefc intimately with the watery principle. 
But by what mechanifm does nature operate this change ? In wh.it does this 
attenuation of the oily part precifely confift ? In what proportioii is this oil, or 
only'its inflammable principle, united with the watery principle in tlie compo • 
fition of ardent fpirit ? Thefc are myfteries of nature that are ftill entirely hid 
from us, and which we cannot eafily explain. Without entering, therefore, 
into a (peculation concerning the produdlion of ardent. fpirit, we fhall proceed 
in the hift'ory of fpirituous fermentation. 

When any liquor undergoes the fpirituous fermentation, all its parts feem 
not to ferment at the fame time, otherwife the fermentation v/ould probably be 
very , quickly compleated, and the appearances, would be much more ftriking ; 

hence-.. 
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hence, in a liquor much dlfpofed to fermentation, this motion is nioT’e quick and 
fimulcancous than in another liquor lefs difpoled. Experience h. is fhewn, thata 
wine, the fermentation of vhi h is very flow’and tedious, is never good and 
very fpirituous ; and therefore, when the weather is too cold, the fermenti^tion is 
iifnally accelerated by hestingthe place in which the wine is made. A propoial, 
which I thini’. is a good one, 'has been rhade by a perfon very intelligent in 
economical affairs, to employ a greater than the uf'ual heat to accelerate the fer- 
mentation of wine, in thofe years in which grapes have not been fufficiencly 
ripened, and when tlie juice is not Ibniciently dilpoied to fermentation. 

A too hafty and violent fermentation is perhaps alfo hurtful, from the difll- 
pation and lofs of feme of the fpirit : but of this we are not certain. However, 
we may diftin^uifh, in ihc ordinary method of making wines of grapes, two 
periods in the fermentation, the firft of which lafts during the appearance of 
the fenfible effedts above-mentioned, in which the greateft number of ferment- 
able particles do ferment. After this firft effort of fermentation, thefe cffcdls 
icnfibly diminilh, and ought to be ftof^ed, for reafons hereafter to be men- 
rionetl. '1 he fermentative motion of the liquor' then ceafes. The heteroge- 
neous parts that were fufj'cnded in the wine by this motion, and which render 
it muddy, are leparated, and form a iediment called the lees j after which the 
wine becomes clear: but although the operation be then confidered as finifhed, 
and the lermentation apparently ceafes, it does not really ceafe-, and it ought 
to be continued in fome degree, if we would have good wine. In this new 
wine a part of the liquor remains that has not fermented, and which does 
afterwards ferment, but fo very flowly, thtit none of the lenfible effects pro- 
duced in the 6rf!: fermentation arc here perceived. The fermentation, there- 
fore, continues ftill in the wine, during a longer or fhorter time, although in 
an imperceptible manner ; and this is the fccond period of the (pirituous fer- 
mentation, which may be called the imperceptihle fermentation. We may eafily 
perceive, that the effeiSt of this imperceptible fermentarioo. is the gradual 
encrcafe of the quantity of fpirit in wine. It has allb another effect no lets ad- 
vantageous, namely, th^ feparation of a faline, acid, earthy matter, called 
tartar., from the wine. This matter is therefore a fecond fediment that is 
formed in the wine, and which adheres to the Cdcs of the containing veflels. 
As the tafte of tartar is harfh and difagreeable, it is evident that the wine, 
which, by means of the infenfible fermentation, has acquired more fpirit, and 
has dii'engaged itfelf of the greateft part of its tartar, ought to be much Itetter 
and more agreeable j and for this reafon chiefly, old wine is univerl'ally prefer- 
able to new wine. 

Cut infenfible fermentation can only ripen and meliorate the wine, if the 
fenfible fermentation has regularly proceeded, and has been ftopped in due 
time. We know certainly, that if a fufficient time has not been allowed for the 
firft period pf the fermentation, the unfertnented matter that remains, being in 
loo laige a quantity, will then ferment in the bottles or cUrfo veil^ in which 
the wine is put, and will occafion effects fo much more fenfible, as die firft 
femv. ntaiion fhali have been fooner interrupted ; hence thefe Wines are-atways 
turbid, emit bubbles, and fometimes break the bottles, from the las^ ouantity 
pf air and vapors that are difengaged during the fermentation. We haVe an 
inftance of theft* effeds in the white wine of Champagne, and in others of the 

fame 
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fame kind. The fenfible fermentation of thefe wines is interrupted, or rather 
fupprefled, that they may have this Iparkling quality. 'It is well known that 
thele wines make the corks fly put of the bottles, that they Tparkle and froth 
when they arc poured into glalfes, and, laftly, that they, have a tifle much 
more ‘lively and more piquant than wines that do not i'parkle ; but this 
IparkKng quality, and all the cfleils depending on it, are only caufed by 
a confiderable quantity of air which is dilengaged during the confined fermen- 
tation which thfc wine has undergone in clofo vcfllls. I'his air, nut he.ving an 
opportunity of efcaping, and ot being difljpatcd as fall as it is dikngaged, and 
being interpofed betwixt all the parts ot the wine, combines in I'on.c mealure 
with thele, and adheres in the fame manner as it does ‘.o t'loie mineral 
waters that are called fpirituous, in which it produces nearly the fame efKcls. 
When this air is entirely dilengaged from thele wines, they no longer Ipjikle, 
they lofe their piquancy of tafte, become mild, and even almoil infipid. 

Such are the qualities that wine acquires in time, when its firft lermenration 
has not continued fufficicntly long. Thefe qualities are given purpeft 'y to 
certain kinds of wine, to indulge tafte or caprice; but fuch wines ought nor to* 
l;^;datly drank. Wines for daily ule ought to have undergone fo eornp'U atiy 
the fenfible fermentation, that the fuccetding fermentation Ifcould be inf-rfiolc, 
or, at leaft, exceedingly little fenfible. Wine, in which the firft fermentation Jia.-; 
been too far advanced, is liable to worfe inconveniences than that in wdiich the 
firft fermentation has been too quickly I'upprefli d ; for every feniuntMble 
liquor is from its nature in a continual fermentative motion, more or lei's 
ftrong, according to circumftances, from the firft inftant of the fpirituous 
fermentation, till it is compleatly putrefied : hence from the time of the com- 
pletion of the fpirituous fermentation, or even before, the wine begins tO' 
undergo the acid or acetous fermentation. This acid fermentation is very flow 
and inlenfible when the wine is included in very clofe veflels, and in a cool 
place ; but it does gradually advance, lb that in a cer ain time the wine, 
inftead of being meliorated, becomes at laft lour. This evil cannot be leme- 
died, becaule file .fermentation may advance, but cannot be reverted. VVine- 
merchants, therefore, when their wines become lour, can only conceal orahfo'b- 
this acidify by certain fubftances, as bye alkalis and abforbent earths. But theto 
llibftances give to wine a' dark-greenifh color, and a tafte, which, though not 
acid, is fomewhat difagreeable. Befides, calcareous earths accelerate confider- 
ably the total deftrudlion and putrefaiStion of the wine. Calxes of le-acl, having’ 
the property of forming with the acid of vinegar a I'alt of an agreeable lacthariiie 
tafte, which docs not alter the color of the wine, and which befides has the ad- 
vantage Of flopping fermentation and j)Utrcfddtion, might be very well employed 
to remedy the acidity of wine, if lead and all its preparations were not perni- 
cious to health, as they occafion ir.fjft terrible colics, and even death, when 
tjaken interrjalJy. We cannot believe ihat any wine-ineichanr,, knowing ihe evil 
gonfequences of lead, Ihogid, for the fake of gain, employ it for the purpofe 
mentioned } but if there be any fuifh perlbns, they muft be confidcred as the 
poifoners and murderers of the public. 

If wine contains litharge, or any other-calx of lead, it may be difeovered by 
ev.^onging feme pints of it to drynefs, and melting the refKluiim in a crucibio,, 
at' the bottom of which, a finall regulus of lead may be touii.i af.er the fufiou 
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bifi: an -caficr and more expeditious proof is by pouring into the wine fome 
liquid liver of I'ulnhur. If the precipitate occafioned by this addition of the 
liv’LT be white, or or.ly colored by the wine, .we may know that no lead is con- 
tained : but if the. precipitate be dark-colored, .brown, or blackilh, njay be 
t cncain that lead is contained. 

The only fubftances th^ cannot abforb or deftroy, but cover and. render 
fupjtortablc the lharpnefs of wine, without any inconvenience, are fugarj honey, 
and otlicr faccharinc alimentary matters j but they can fucceed only when the 
wine is but very little acid ; and when an exceeding fmall quantity only of thele 
iubftances is- fufficient to produce the defired effed •, otherwife the wine would 
have a fweetilh, tart, and not agreeable tafte. 

From what we have faid concerning the acefcency of wine we may conclude, 
that when this accident happens, it cannot by any good method be remedied, 
and. that nothing remains to be done with four wine but to fell it to vinegar- 
makers, as all honelt wine-merchants do. We may obferve, that the firlt 
I'cnlible fermentation having been too far advanced, is not the only caufeof the 
acidity of wine, but that heat alfo is capable of producing the fati^^effeft. 
Thus wine, whicii might have been long preferved in a cool place, very^fi^^yy 
becomes four, when placed in a bad cellar} and even as the beft cellan Mwe 
during winter a degree of heat much fuperior to that of the atmofphere, it 
would be very proper, when wine difpofed to become four is to be preferved, 
to bring it from the cellar in the beginning of winter, and leave it expofcd to 
the air during all that feafon. 

Wine is alfo liable to other changes % as, to become ropey and mucilaginous, 
by the continuance of the fermentative motion : but we cannot profecutc thefe 
details in a work of this kind. Befides, the fpirituous fermentation and its 
confequences ftill require a further examination, which we hope will be per- 
formed in a fatisfaflory manner, fince feveral Academies, ienlible of the impor- 
tance of the fobjeft, have offered prizes for difeoveries relative to it. All that 
we can at prefent fay is, that the fundamental principles from which we may 
deduce a more accurate knowledge on this fubjeft, may be dif^overed by deter- 
mining with what degree of heat, and during what time, the firft fenfible fer- 
mentation of mull ought to be promoted, that the moft fpirituous and beft-keep- 
ing wine may be obtained. 1 confefs that this objefl is very extenfive, and very 
difficult to be known in a general manner, conlidering how variable thele 
things are, and what differences, perhaps greater than we now imagine, there 
ought to be, according to the nature of the mull, which varies exceedingly 
in different countries, and at different times. Experienceand obfervation have 
already inftrufted makers of wine in many things relative to^tfiis fulneA j but 
much yet remains to be determined, which is not within the reach of ordinary 
country- people, or even of the proprietors of the great vine-yards. 

Wine, and the matters produced from wine, as brandy, fgirjt of wine, 
vinegar, h;es of wine, . tartar, are greatly and extenfively uferal' Thc lwar of 
wine are employed in the manufacture hats. Thefe lees, and alfo tartar by 
incineration, yield a larger quantity than any other vcjtttable matter of pure 
fixed alkali. See the articles Vit4e, Spirit Wire, XARTARj and 

Vinegar. 
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Wine has been preferred in all times and** in all countries to every other ali- 
mentary liquor. We may fay-in general, that it is good’ and falutary when 
taken jn fmall quantities, and thaolt is pernicious when drank habitually, and 
in too Jarge quantities. Wine becomes then a true flow poifon, which is fo 
much more dangerous, as it is more agreeable. But if we obferve lAore parti- 
cularly ‘the elFcdls o^ wine, we Ihall perceive very great differences depending 
on different conilitutions. 8ome pcidons driiik habitually large quantities of 
pure wine, without any fenflblc inconvenjijmce, or difeafe, ,or ibortcning their 
lives : but, on the contrary, many others ^ alio entirely deftrdy their health, 
and fliorten their lives, by an habitual ufe of wine even in fmall quantity, and 
mixed with water. Although it is always more fafe and prudent for every 
perfon to drink little of it habitually, this moderation is more indiipenlably ne- 
ceflkry to thofe whofe conftitutions wine does not fuit. 

As the difeafes confequent upon the too free ufe of wine come gradually and 
inlenflbW, fometimes even during many years, feveral perfons, efpccially men, 
otherwile very fober and attentive to health, are every day deceived upon this 
article, drinking more wine than is fuitable to their cQnftitution, and gradually 
Tuioing their health without knowing the caufe. It is therefore a master of 
importance to fhew the figns by which wine may be known to be hurtful. We 
may know that wine docs not luit a perfon, when, after drinking moderately of 
it, his breath acquires a vinous fmell } when it occaflons four belchings and 
flight pains in the head j and when, after drinking it more copioufly than uiual, 
it produces ftupefa6Uon, naufea, and drunkennefs, efpecially when this 
drunkennefs is ot the morofe, peevilh, quarrellbme, and irafcible kind. Un- 
happy is chat perfon who fuffers thefe effefts from wine, and notwithflanding 
contrails and perfifts in the habitual ufe of it. Theie imprudent perfons do 
never fail of coming to a miferable death, preceded by languor, and premature ; 
their common age being about fifty years, or a little more. The difeafes to- 
which they are njoft fubjeft are obftruftions in the liver, in the mefentenc 
glands, and in c^her abdominal vifeera, which are almoft always fucceeded by 
an incurable dropfyt Thofe who digeft wine well, do not fuffer, or much lefis 
fcnfibly, the above-mentioned effefts of drinking it. Their drunkennefs is ac- 
companied with vivacity and joy. Such perfons feldom die of the obttruftions 
and dropfy above-mentioned : but wine is nevcrthelefs fo much more dangerous 
to them, that as they fufier none of the difagreeable effects, they are more 
liable to contrail the habit of drinking too much. Drinkers of this clafs gene- 
rally live fomewhac longer than the former i but their conftitution generally 
changes before fixty years tff age j and the inheritance of their old age is either 
a levere gout or palfy, ftupidicy, imbecillity, or an accumulation of thefe difeafes. 

We need not mention that the too frequent ufe of brandy, ratafia, and of 
other fpirituous liquors is ftill much more pernicious and fatal than of wine. 

Winetsufed in medicine as a vehicle in the compofition of many internal arad- 
extcrnal remedies. As wine b compofed of an ardent fpirit, water, extradtivc 
fapoaaceous matter, and acid of tartar, it may be very ufefully employed for 
the extra^ton of almoA all the proximate principles, and confequently of the 
medicinal part$, of vegetables. Many extra^s are made with wine^ which 
may be confidered as being more compleat than thofe made with water : but 
phyficians who preferibe thefe cxtraAs ought to remember that, befidcs 
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the pri Triples of th^ vegetables, they alfo contain the cxtra£live part of wine* 
that i >. ..li the principlfsof wine, excepting the ardent fpirit* which is too volatile 
to luifain in an extrf'dt. ^ 

wine* when.c;ood, may be prefcrvcd during a long time, feveral mcdjfei 
ri:va wmes preferibed in dirperiiatories a^^e kept in the fliops of apothecaries. 
Such :ue the aftringent, antifcorbutic, febri(ugal wines of the i’eruvian bark, 
of wormwood, chalybeate whne, and others.^ In many ^afes, as in fevcral 
chronical difeafes, ‘ where tonic, cordial, fortifying and exciting remedies are 
.indicated, phyficians prefer the ide of wine to water, as a vehicle for the in- 
fufion of purgative, aperitive, and other medicinal fubftances. 
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(2) WoAO, Dr. Lev/is in a note to his 
edition of Neuman’s Chemical Works gives 
the followinp* account of woad, 

IVoad^ is a ;,tant with lon^ 

green leaves ; iheTlower ones harrow at both 
f'ljch ; rhofe which grow upon the (talk arc 
broad rt bottom like an arrow-head. On 
the cop^i come forth numerous yeMow flowers, 
which aie followed by little flat pods con* 
-tainii^g the teeds. It grows wild in Ibme 
pans of France, and on the coafh of the 
Kahic Sea : the wild woad, and that v/hich 
is cultivated for the ufe oi dyers, appear to 
be the fame fpecies of plant. The jptepa- 
ration of woad for dying, as pradlifed in 
France, is minutely deferibed bv Aftruc, 
in his Memoirs for a Natural Hiftory of 
Languedoc. The plant puts forth at firft 
five or fix upright leaves, about a foot long 
and fiK inches broad : when tbefe hang 
downwards, and turn yellow, they are fit 
for gathering : five crops arc gathered in one 
year. The leaves arc carried diredlly to a 
mill, much refemhling the oil or tan-mills, 
and ground into a frnoo;h pafle. If this pro- 
cefii wis deferred for foiiic time, they would 
putrefy, and fend forth an infupportablc 
ficuch. The p die is laid in heaps, preiLd 
clolv and finooth, and the black i(h crufl, 
winch r.rms on the outfide, reunited ii it 
bapp<;::js to crack; if this was negleiflcd, Trtlc 
w:>rnjs would be produced in the cracks, and 
tin v.*! 9 d would lofe a part of its flrtngth. 
A ’ti fifteen days, the heaps are 

opened, ‘ the cruft rubbed and mixed with the 
infub, the matter formed into oval balls-, 
whvJi a»^e prefi'ed ciofc and folid in wooden 
m* .i. . Theie arc dried upon hurdles: 

: n- fun, they turn black on the outfide; 
jii a efofe place, ycllowifh, efpecially if the 
weather be rainy : the dealers in this com* 


modify prefer the firft, though it is find the 
workmen find no confiderabie difll , . nee be^ 
twixt the two. The good balls arc diftin- 
guifhed by their being weighty, of a pretty 
agreeable ftnelk^and when rubbed, of a viclcc 
colour within. For the ufe of the dyer, 
thefe balls require a further preparation : 
they are heat with wooden mallets, pn a 
brick or ftone floor, into a grofs powder; 
which is heaped up in the middle of the room 
to the height of four feet, a fpacc being left 
for paffing round the fidcs. The powder, 
moiftened with water, ferments, grows hot, 
and throws out a thick fetid fume. It is 
fliovelled backwards and forwards, and moift- 
ened every day for twelve days ; after which 
it is ftirred lefs frequently, without watering, 
and at length made into a heap for the 
dyer. 

The powder thus prepared gives only 
brownifh tin<^urcs, of 'JifFcrcnt (hades, to 
water, to reftined fjiirit of wine, to volatile 
alkaline fpirits, and to fixed alkaline lixivia: 
rubbed on paper, it communicates a green 
(lain. On diluting the powder with boiling 
water, and after ftahding fonie hours jn a 
clofe vefTcl, adding about one twentieth part 
of its weight of lime newly flaked, digefting 
in a gt-ntle warmth, and ftirring the whole 
together every three or four hours, a new 
fermentation begins, a blue froth arifes to the 
Airfare, am: the liquor, though it ai>pear5 it- 
fclfofa red^jfli color, dyes woollen of a green, 
which, like the green from^Jndigo, changes 
in the air to a blue. This is one of the 
niceft procefles in the art of dyeing, and docs 
not well fucceed in the way of a fmall ex-* 
periment. 

Afti uc propofes the nijuttifadluring of frelh 
woad leaves in Europe, after tbe.faaie man* 
nef as the Indigo plant is manufadured in 

America ; 
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DCCXLIII WOOL (P H I L O S O P H T C). This is a name 
given ,by ancient chemical or alchemical authors to flowers of zinc. See Flow ers 
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America ; anxt thus k a blue 

fecula jfimilar to indigo, which from his own 
experiments he has found to be pradticablc. 
Such. a management would doubtlefs be ac- 
companied v/ith fome advantages, though 
poflihiy, woad To prepared might lofe thofe 
qualities which now render it, in a large 
bufinefs, preferable on fome accounts to 
indigo, as occafioning greater difpalch when 
once the vat is read^/, and giving out its 
color lels r.aflily, fo as to be better fitted for 
d V ing very light Chades. 

(a) Wolfram, Spuma Jup^ is a very re- 
fra^ory mineral of s black duiky color^ 
Cryflfaliized in form of cubfes* itriae, or other 
decermihace ihape, and confifiing of fhihmg 
platee; Its appearance ia fimiiar to the ore 
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of tin» called tiil^grains or cryftals of tin : 
and it is frequently h'und in tin-minor. It 
is fo hard that it c<in llrike (parks from (Ue!. 
When powdered, it is red, Wallc»ius coii- 
ficers it as an ore of iron mincralifcd by arfe- 
nic, which fometimes contains tin. Ac- 
cording to Cronfiedt, it is a kind of meg- 
nclV. or manganefe, contain itig a fniall por- 
tion Oi iron and of tin. 

(Ij) Wormwood. The leaves of w rm- 
woed are iiuenfely bitter, and have a liio;- 
fineli> fome what of the aron»atic kind. She 
yield in Siftillation a confiderablc quantity' of 
cflential oil of a dark giecnifli color p^ fi f- 
fing the whole of iheir fmell, tlie ti tter 
matter remaining in the extrad. jSeuriun. 


DCCXLIII. 
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DCCXI.V. rW AFFRE, or SAFFRE. Zaffrc is the rcfi- 
W J duum of cobalt, after the fulphur, arfenic, and other vo- 
latile matters of this mineral have been expelled by calcination. It is therefore 
a kind of calx of cobalt, of a grey or readifli color. The ufe of cob^t is to 
produce a very fine blue color, when it is melted with fiifible and vitrifiable 
matters. 

This blue color produced by the vitrification of zafire proceeds from the 
earth or calx of a femi-metallic fubftance contained in cobalt, called -by chemifts, 
regulus of cobalt. This is proved by melting zafifre with a reducing flux, like 
any other roafted ore ; by which means the above-mentioned iemi-metallic 
regulus of cobalt will be obuined. The fcona in this fulUyi has.aIfo a blue 
color, which proceeds from a portion of the calx of diia regul^w that is not re- 
duced, but is vitrified along with the fcoria. ' • 

The cabt therefore or metallic earth of the regultts of cobalt is the foie caufe 
of the blue color produced by zaflte. But as the qu^tity of regulus contained 
in cobalt is variable, therefore fome zaffies furnilh more blue chan others. The 
heterogeneous, fixed matters contained in cobalo, contribute, according to 
their quantity, not only to the greater or Ids intenfity ef the blue color, but 
alfo to its luftre and beauty. For which reafbn thofc who manufi^ure zaflFre 
from cobalt make frequent eflkys of the roafted ore by mixing it with vitreous 
matters to difeover the intenfity and beauqr Of the blue rolor. 

Good cobalts calcined would form too deep a blue, and ahnoft a black glals, 
if they were not previoufly mixed with a certain quandqr ^ vitreous Am. 
In the maiujfa&ure of zaftre, therefore, the calx ^ cobal^ the fbength of which 
has been previoufly determined by Eflays, is mixed with ^fuch a qtmnticy^of 
land, or of powdered flints and quartz, diat with the addidon oS fome fiwne 
flux, a deep blue glafs may be formed. 

The zame that is commonly fold, and which comes from Snony, a mixture 
of calx of cobalt with fome vitrifiable earthy as we have fiud. It is of a grey 

color* 
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colcM** as all calxes of cobalt are before vitrification, fiome zafites are dearer 
than others, according to the intenfity of the color vwich they arc capable 
producing. Zaffre is employed the manufedurc of pottery and of porcelain, 
tor p^ain ting the furface of .the pieces of ware, upon which it is applied to- 
gether with fome faline flux, previoully to the baking or glazing, that the fame 
Ire may alfo vitrify this coloring material. 

The blue of zanre is thf .moft folid and fixpd of all the colors that can be em- 
ployed in vitrification. Ife fuffers no change from the moft violent fire. It is 
fuccefsfully employed to give fhades of blue to enamels, and to the cryftal- 
glafles made in imitttion of Ibtne opake and tranlparent precious ftones, as the 
lapis lazuli, the turquois, the faphire, and others of this kind. Ste tie articles 
Azvrs, Cobalt, Ink (Sympathetic), and Smalt. 

DCCXLVI. ZEOLITES, (f) 

DCCXLVII. ZINC. Zinc is a femi-metal, of a brilliant white color, 
approaching to blue. It is the leaft brittle of the fe mi-metals and when well 
fiirnifiied with phlogifton, which may be efieAed by treating it with inflam- 
mable matters in a clofe veflel, it powfiies a femi-dudility, by means of which 
it may be flattened into thin plates, (d). 

This property, joined to its hatdnefs, which is allb confiderable, renders it 
incapable of being pulverifed like the other femi-metals ^ therefore, when it is 
required in a divided date, it mufl be melted and granulated, mr filed, like metals. 


(c) Zeolites. This name is given by Mr. 
Cronftedt to a ftone deferibed by him in the 
Tranfaifimt tf tbt Atadtmy ofStitnct$ at Sioci- 
htlmfor tbt year 1756, the fieculiar properties 
of which have induced that mineraiogifl to 
confider it as forming a diflinft order of earths, 
called zteUut, The properties of this ftone 
or clafs of garths, -^re the ftdlowing. 

I. It is a Hub* .harder than the luors, Snd 
calcareous fpats. ' It may be ftratehed by 
fteel, from which it does not elicit fparks. 

a. It may eaftly be melted by heat with- 
out addition, into a white ftothy flag, which 
not without great difficulty can be render- 
ed (olid and tranTparent. Cryftaili^ zeo- 
lites, when melted, boils, as borax does. 

3. It may be diflbivcd in the fire more 
eauiy by mineral alkali than by .borax or by 
the njfible fait of urine. 

4. It doea not eftervefee witb the fuiible 
fait of urine, at cslcareout fttmet doi nor 
with borax, as g^pieout ftonm do, 

5. It diftolvet veiy flowly, and wHboat 
afibrvefiwnce, in actm, at in dll of vitriol, 
and ^irit of nitre. When concentrated 
vitriolic acid is poured on powdered neolites, 
a beatarifes, and the poww ii changed into 
a gdatinotts maft* 


6. In the veiy moment of fufion it gives 
a phofphoric light. 

Zeolites hat been found only in an in- 
durated ftate. It is either, i. confifting of 
particles of no determinate form} or, x /parryi 
or, 3. try^eBited. 

The zeolites that confifts of particles of no 
determinate form, is either p«rr, and white; 
or It is mixed vntbJSver and iron ; which latter 
kind it of a blue color, and is commonly 
called lapis lazuli. Set Lapis Lazuli. 

The fparry xtolitts refeinbles calcareous 
fpar, but is more brittle. This is of a light 
red, or orange color. 

Cryjiallrztd xeolka. Groupes of cryftals 
of zeolites are found in form of white or 
yellow balls confifting of many pyramids the 
apices of which unite in the center; or of 
white prifms with truncated angles; or of 
white capillary cryftals. 

Zeolites has in the fire nearly the fame 
properties as boles have. See Stockholm 7 ramf, 
for the year 1755, and Cron^edtU Mint- 
raUgyt i. 108. 

(d) Zinc when broken appears of many 
flat, Ihining plates, or facets, which are 
Ivger when flowly than when baftily cooled. 

When 
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Thelpecific gravity oi(|zinc is nearly the fame as that of regulus of antimony* 
that is to fay, it lofcs in Vater about a feventh yart of its weight. (?)' 

This fenii-metal is not eafily calcined or covered with ruft by the a(5tion of 
the air and of water : in this rcfpeA it refembles tin. It is lefs fufiblc than tin 
and lead, as it does not melt till it is almbft red4>ot. When it only ^fl^rs 
the degree of heat necedary for 'its, fufion, its furface is calcined and reduced 
to a grey calx, eafiljr reducible, like thofe of tin and other ftdible noetallic fub- 
llances. But when it is expofed to heat approaching to a white-heat, it flames 
and during this inflammation it exhibits a very beautiful ^ ftriking appearance. 
*rhc flame of zinc is infinitely more lively, more luminous, and more brilliant* 
than the flame of any other inflammable matter. It is of a dazzling white, 
.-.nd is lo vivid as to be infupportable to the fight. This flafne cannot be at- 
tributed to any fulphur which might be fuppofed to remain united with rhe zinc, 
for we fliall fee that this lemi-mctal cannot be united with fulphur j but merely 
to phlogifton, which in zinc is very combuflible. This ardent deflagration 
is a moft fenfible proof of the prefence of this principle in metallic fubftances. 

The deflagration of zinc is fo violent that the earth of this femi-raetal al- 
though naturally very fixed, like that of almoft all metallic fubftances, is 
raifed in form of white fmoke, which is condenfed, and floats in the air 
like light flocks. Thefe are called flowers of zinc^ and pbilefepbical wooL See 
Flowers of Ztnc. 

Zinc being rhe moft combuftible of all metals, detonates more violently 
chan any other metal with nitre. From the . whitenefs and brilliancy of the 
flame produced by this detonation, it has been employed with very good effefl: 
as an ingredient in compofitions for fireworks. 

All acids are capable of dillblving zinc. Six parts of good vitriolic acid 
diluted with an equal weight of water can diflblve entirely, by help of gentle 
heat, one part of zinc. The neutral fall refulting from this folution is cry- 
llallizable } and is called white vitriol^ or vitriol of zinc. See a dffeription of 
the method in which this vitriol is made at Goflar, at the article. Smelting of 
Ores. 

Zinc has a ftrong affinity with vitriolic acid. It appears to have a ftronger than 
any other metallic fubftance : for by means of this iemi-metal, the vitriols 
of copper and of iron may be dccompofcd. It feparates thefe metals from 
t!ie vitriolic acid, to which it unites and forms a white vitriol. But 
what is remarkable, is, that notwitbftanding this great affinity of zinc with 
vitriolic acid, the vitriol of zinc is decornpoled, and its acid feparated by lefs 
heat than the martial vitriol, as Junker affirms in the firft volume of his Conr 
Jpi'i’-’lHS Onmia. If this experiment fucceeds, as probably it does, we muft: 
rej'er the caufe of it to the particular ftates of the inflammable principle in zinc 
and in iron. All the properties of thefe two metallic fubftances fhew that they 
abound in phlogiilon, and therefore vitriolic acid unites with theip preferably 
to any other. But, at the . fame time, this" phlogifton jn *fetie metsb much 

When heated, it is very hrittJe. Like tin, it of fperific gravities, Indian zinc is to water 
makes fcracklrng noife when it is bent. at 7.2401 to l : and of GtfOtair is as. 

(f) Accoidiiiij to. Mulchcnhioek!s table ?.2ij to t. , . - . v 

unfolded: 
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unfolded and weakly combitied, which is undoubtelly the caufe, that the 
neutral fairs which they form with the vitriolic acid mayj be dcccmpofcd by the 
aftion of fire. For, the phlogtfton of thefe metals adhering but (lightly to 
their, earth, may be more cafily* combined with the vitriolic acid, and by con- 
verting- this acid into volatile vitriolic, or fulphureous acid, may Hill more 
facilitate its (eparation. > 

But as the inflammable principle of zinc is more abundant, and more (lightly 
engaged than that of iron, zinc ought to uniic with vitriolic acid preferably 
to iron, and the vitriol of zinc ought to be deconipol'ed by fire more cafily than 
the vitriol of iron. ’ 

When white vitriol is diftilled by violent heat, nearly the fnne phenomena 
happen as when martial vitriol is diftilled. Towards the end of the dillillation 
of white vitriol, a vitriolic acid ariits, dephicgmatcd, tho* very fulphureous. 
This acid added to common concentrated vitriolic acid produces as much heat 
as water would have done, if added to the fame concentrated acid. 

Zinc may allb be diflblved in the nitrous and marine acids. But this latter 
acid does not touch a black matter which (eparates from the femi-metal during 
its folution. M. Hellot who has examined the phenomena of this folution as 
welTas thofe of the folutions of this fenii metal in the vitriolic and nitrous acids, 
has aicertained that this black matter is not mercury, and that it cannot even be 
reduced into a metallic fubftance. (/) 

Zinc may be allayed or mixed with all metallic fubftances excepting bifmutb (g ). 
If thefe two metals be melted together, they will be found feparately at the 
bottom of the crucible, the zinc being the lighter lying above the bifmuth. 
The allay of zinc with iron is cfFedled difficultly •, but that with copper luc- 
ceeds well, and is much ufed, on account of a lingular property which zinc 
has of uniting with copper in'a confiderable proportion j as, for inftance, one part 
of zinc to four or three parts of copper, without much diminution of the duc- 
tility of the copper. Zinc added to copper renders this metal lefs fubjeft to 
ru(i, and gv^-s to it a yellow color relembling that of gold. This copper lb 
allayed with zinc is called brafs or iatten. See Brass. 

The color of brafs approaching to that of gold, has induced chemills to fearch , 
for the means erf communicating to copper the true color of gold. And they 
have actually fucceeded in the compoluions or allays called tombacs^ Jimiior^ 
Pinchbeck, andPri»ctf’j metaL Beecher had faid, that equal parts of copper and 
zinc mixed together gave a color to the touch-ftone like that of the gold fr< im 
the Rhine. StalU remarks that the proportion of zinc mentioned by Becclter is 
too great, but does not determine what this proportion ought to be. Since 
that time, the due proportion has been inveftigated, and feveral fine imitations 
of gold have been found. The linglifh were the firrt who fucceeded, and they 
called their invention Princes metal, or Prince RuperVs metal. 

More peifeift imitations of gold have been lately made by Lacroix and Le- 
blanc i each of whom produced a metallic mixture, one of which excelled in 



(f). lifeuman fays, that this black matter 
waa le^arated dtiring the folution of this 
femi-m^al in vitriolic and ui niarine acids. 


and that two or three days afterwards it was 
re-di(Iolved. 

[g) It cannot be allayed with the femi-me- 
tal culled nickel. 

duiftUity, 
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dudhility, and the other in color. But thefe artifts have not revealed their 
procefles. M. GeofFr<j [7 has made with this view many experiments, the detail 
of which may be feen in the Memoirs of the’*Acadcmy for the It 

appears from thefe experiments, that the repiark made by Stahl, that an.equal 
quantity of zinc is too much, ^as very juft,' with regard to the duftility of 
the allay, but that equal quantities ]produced the ’fineft, color. We may'hever- 
thelels obferve, that as copper requires a ftrong hea^ to keep it fufcd, and as 
zinc is very volatile, thefe two fubftances c^riot ‘mixed without lofs, both 
of the copper, fome of which is calcined, and of the zinc, a part of which is 
burnt and dilTipated in fumes. Hence it follows, that after the mixture is 
made, the proportion betwixt the two metals is not certain. After fome ex- 
periments which I have feen, I can fcarcely be perfuaded that a fine-colored 
mixture can be obtained, and particularly of a deep enough yellow, if as much 
zinc as copper actually remained, (b) 

We muft alfo obferve, that in order to have a fine-colored and ductile metallic 
mixture of this kind, it is necefTary, according to Mr. Cramer, to ufe the pureft 
zinc. The fame author fhews the means of purifying it, and of afeertaining 
its purity. This method is founded on the remarkable property which zinc 
has of being incapable of uniting with lulphur (/^. Therefore, to purify this 
femi-metal from the allay of ocher metals, it is necefTary to throw upon it, 
when melted in a large crucible, fuet and fulphur alternately, and the latter 
in larger quantities than the former. If the zinc is pure, the fulphur burns 
freely on its furface ; but if it is allayed, the fulphur combines with the other 
metals, and forms with them a kind of fooria winch muft be taken off. This 
alternate projeftion of fuet and fulphur upon zinc is continued till the fulphur 
be burnt on the furface of the melted zinc, without forming any fcoria i the 
zinc thus purified, may be fuccefsfully employed for making of br^s or metallic 
mixtures in imitation of gold. 

The affinities of zinc are, according to Mr. Gellen’s table,. iii-.^iic.foIlowing 
order : Copper, iron, filver, gold, tin, and lead. This laft iit to be only 
partly mifcible with zinc. Sulphur might be fo placed in this table, as to (hew 
its incapacity uniting with zinc. 

The chief ufe of zinc is as an ingredient in the qompofition of brafs. M. 
Malouin, who, in his Memoirs upon Zinc, has mentioned feveral properties of 
this femi-metal which he finds analogous to thofe of tin, relates in thefe Memoirs 
fome experiments which he made with fuccefe, in order to fubftitute zinc for 
tin, in the operation upon iron plates, &c. calted As all the properties 


{h) One part of zinc is faid.to be capable 
of dcflroying the dudility of a hundred parts 
of gold. An allay of equal parts of zinc and 
gold is very hard, white, capable of receiv- 
ing a fine polifh, and not fubjedl to ruft or 
tarnilh : hence it is propofed by Mr. Malouin 
as a good material for making fpecula of 
telefcopes. Zinc gives bardnefs to tin, and 
is therefore added in feme compofitiens for 
jnaking pewter.^ 


(fj Mr, Cramer fays that zinc does not 
esfily unite with fiilpnur, but that if it re- 
mains long in a moderate fire, and be co- 
ve«||^ over with fulphur at feveral eimes, and 
ootlnnually ftirr^.;^th j^ poker, it wilt be 
at laft changed im * vot brittle, dark-co- 
lored fubftance. f fufpea that the iron of 
the poker eontriboted to this union of zinc 
with fulphur, for 1 have fiever been qble to 
unite fulphur with pure zinc, when 1 ftirred 
(bcia with a tobacco-pipe. 
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of this fcmi*metal are not ye# difcov^eicdf may perhaps be Jicrcaftcr found ap* 

plicable to other ufeS. (k) 

^ {k) §pme authors, as Wallerjus anj Mr. Maloutn relates, .that ainc being melt* 

fiedt, fay, that filings of zinc ed fix times, and the fufion continued 15 

magnets*. 1 have not been ::ilours each time, it became more and more 

this propcrty. brittle, unfufible, and uncalcinable. 

Zinc unites more ftrongltf ^^ i/cV, vfte fays, that Us color became grey after the 

any other metal, and even fecond fufion, brown after the third, black 

Pott fays, that it peecipitates the ^ after the fourth, blue like a flate after the 

from a (blution of alum; and that zind can* fifth, and a’clear violet-color after the fixth. 
not be precipitated from aqua fortis by crabs- Concerning the ores and eflay of orea of 
eyes. He alfo f4y«, that it may he preci- zinc, fee Ores ef Zinc ; and concerning 
piuttd by volatile alkali, bat that thif 'pre- the methods of extra^ing large quantities of 
vipirate is quickly re-diilblved', this femi-metal from its ores, /rr Smelting 

The fame author fays, that zinc, by being s/Ores, and Plate II. Fig» 15, and 
converted into Bowers, acquires an additional with the explanations^, 
weight, equal to /^thpaitof the temi-nietal 
'mployed. , 
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■JpAGp 2. NoieSf column fecond^ line fourth. Infteadof, “ them with a certain 
quantity of water,” read, “ Concentrated acids with a certain quantity 
“ of water or of icc.’* 

Page 3. Notes^ column firft., line 14^ Inilead of, “ they,”' read, moft, if 
“ not all of them, .when much concentrated.” 

Ibid. col. 2, line 31. InAeadof, “ of folid acid in each neutral fait,” read, ** that 
** each neutral fait retains of the acid liquor emplcryed in its preparation.” 

Page 4. Notes., col. i, line Inftead of “ lhall,” read, “ Ihould.” 

Ibid, line 8. Infteadof, “Hence we may perceive, &c.” to the end of the fentence, 
read, But as a lefs quantity of acid was fard to have been actually employed, 
“ Mr. Horn berg’s alkali, muft have contained a lefs quantity of fixable air tharr 
«* we have fuppoled. But as we do not know the precifc quantity of that air, 
" nor the degree of drynefs of his alkaline fait, we cannot from his experiments 
“ afeertain th^ quantity of pure, dry, cauftic alkali, contained in any of the 
“ neutral fairs produced •, nor can we determine how much of the acid liquor 
“ employed was retained in thole neutral falts after they had cryftalHzed.” 

Page 9. Notes, col. 2. line i. Inftead of, “ but not volatile alkali,” read, 
** but -it does not render volatile alkali foluble in fpirit of wine.” 

{b), lines. Inftead of, “ term,” read, **■ name.” 

Ibid, NoiOrt-tfd. 2, line 1. Inftead of* “ this,” read, “ his.” 
h’age 34* eivtes, col. i, Une penult. Inftead of, “combined,” read, “ uncom- 
bined.” 

Pfge 35- Notes, col. 2. After the 28th line add, “ Dr. Maebride fhews, that the 
“ air extricated from fermenting and putrefying fubrtancc.s is capable of com- 
“ bining with cauftic alkalis, aftd with quicklime, and of rendering thei'e niikl. 
“ This air is therefore probably of the fame kind as the air ufuaHy combined' 
“ with alkaline fubftances.” 

Page Notes, col. r. After the fecond line, add, “Concerning the fixable 
“ air contained in mineral waters, and its power of diffohing calcareous earth, 
and *><?» contained in thefe waters, fee the article Waters (Mineral), and 
“ a Note fuljoined." 

40. Add the following note, referring to the article Alkalescent. 
“ This word (igiiifies the tendency of bodies to become alkaline j and cannot 
»* be .properly applied to fignify a flight degree of alkaline quality.” 

• P^g^A9‘ eoli T, linen. Inftead of, “in ordinary diftillatioiys,” read, 

•* in the ordinary method of diflilling wood, together probably with fome of 
itimore fixed parti ” ^ 

' 5 ^ * Page 
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S 5 ' e*l. i, littt I. Inftead of** tbtl iidt tc^ ftad, <* tk« nUnefal-ttt 

•* the.” 

6*. Nvtesy col. 2, fi»if 2. Inftead of tli^cBfiereitt deftltetes,*^i«3d, 
bjr fufion, according to their diBerent denfities, that is, the heavier toetal 
linking below the lighter.” . * • 

Bid. line 25. Inftead of “ by theiridi^rent ^n^ties,** |»ad, ** by means of 
“ their diSerent denfities.” 

Page 73. Notesy col. i, line g. Inilead of ** earth,” read, “ fubltaace* ' 
Bid. col. 2, line 10. Inftead of ♦* The fame,” read, An equal.” 

Page 75. Notes, col. 2, line 2. Dele “ Hence.” 

Bid,. At the end of the note's) add, “ But as roercu-rjr has. been found to rife 
to a lefs height in barometrical tubea of iron than (n thofe of ghda, have 
**• we not reaibn to believe that thefe metals poUels a power of rcpeliiog etch 
** other,? See tbe ilifi. dePy 1 ( 4 d. P^.dltSciencff,, 1,70$.” 

Page line 15, Inftead of “ fliuc,” read, ** refolvent.” 

. Page 99. Notes, col. 2. line. Inftead of ** eqeoa,” read* “ coca” 

Page 1 1 7. Inilead of the paragraph b^innii^ thus, “ Some authors re> 
** commend, &c.” read. the foUowing paragraph, as it is altered by the Author 
of the Diflaonary. 

“ Several Chemifts* amongft whom is Mr. Pott, hove believed that, the 
** Iblunpo. of bilinuth, which when vicH lamrated, may be jMecipitated 
<« by water, could not be precipitated, by means of the marine acid, as thofe 
** of lead and filver may, and confequemly that a gorneoua bifinuch could not 
be formed. But Mr. RoueUe, in hi$ Memoir upon Ssdts, [yie Mm, de 
“ PAcad, des Sc. 1 754. J fays, that after having precipitaiEed from aweUl3tu> 
** rated folution all the bUmu.th that he could by means of water, he obtained 
a new precipitate by adding to the. conaining liquor an equal quantity of 
** iaturated folution t^.feariali, and bjt gradualbt aiiwng widi thefe a quantity 
** of common water equal to fom times quantity of the two Iblusions. 
o This fecond precipitam is confidered by Mr. Rouelle as a corucn'*s.bifmuch. 
** If this be the cafe, bifmuth refembilipa. lead in. many of itt ^.iioperties, as 
Mr. Geoffroy the Younger has Ihewn in the Memoirs of the Academy of 
Sciences. Accordingly, feme chemifts have called bilmueb, the /W of the 
femi-tnetals .** 

Page 124. Inftead of the paragraph beg^mung thus, A chemift of Berlin 
ha/vng, read die fbltowing patageapb, as it ia altered by the Author 
of the Diftionary. 

“ Stahl relates in his three Httnibreii BMperimntt% &c. No., 25*, the manner 
in which this blue matter was difeovered. He ihys, that a mamifefhinT of 
colors, called Die/bacb, who ufeally. prepared a laks.(d^:Cf>ieItinealby mining » 
*' decodion of this fubftance with alum and green vitri^, and by precipitating 
“ the mtxtune with a fixed .alkali* being one in want of mnsl alkali*, for 
this purpofe bm:rowed from tHppeLin wbofe. laboratory he. widNked,: feme 
** fait of tartar, from which thtf chehiift; had fevem||, dmea diftiUed the anknal 
oil called oil of "Dippel, and obferved that; the lake pi»ci|ritafiQd t^-rnmns 
** of this alkali*, inibnid of being red* was <d\a fine bkmtctdoni^ Dipficl* to wboor 
** IMelbach relAed this appearance, perceived that it muft: hasti .bwa fiaufed' 
” by his alkali, and attempted n produce the<jM||b eflfedU by giving the 

' ar fame 
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« feme qusOitjr to ftxed aUuU by an eafier procefs. His attempts fuccccded, 
and from that time Frullian blue has been prepared.” 

Page lit, Noteit eel. 2. line fenuU, Inftead of “ in," readu “ of.” 

Page 138. Une 20. Inftead c« V cacao, butter,” read, •* cacao-butter.” 
Ib.''Une.%\. Dele “made.” 

Page, 142, ktu 36. Inftead of “ that," read, ** why.” 

Page 151, line 37. Inftead of fciruginous and fulphureous,” read, “ fer- 
** ruginous, ftilphureous." 

Page 181. Neteiy col. 2. line 4. Inftead of,' “ ^ter a red heat has betn gra- 
** dually applied,” read, “-after heat has been gradually applitd till the ciu- 
** cibles become red.!’ 

Page NeteSt eel. r, line 12. dele “ alfo.” _ . . , 

Page 226, Notes, cel. i. line 22. Inftead of thefentence beginning with, ‘If 
“ we mean by eUmenC, &c,” read the following fentence : “ But if we Ihould 
“ call every fubftance an element which we t^nnot analyfe, then certainly many 
other fubftances befides the above-mentioned four might be enumerated 
“ as elements.” 

253. Add the following jwre, referring to the line. 

“ The method emfdoyed by Mr. Beaum^ for obtaining a marine ether, 
** namely, by uniting the vapors of Ipirit of wine with thole of marine acid, 
“ has been fuccefefiuly attempted by Mr WotUfe. This ingenious chemift 
“ condenied the united vapors of the ^irit of wine, and of tbe^ marine acid, by 
“ making them pida from the receiver through a tube into ^irit of wine con- 
“ tained in a bottle, aid by making thofe which were not thus coodenfed pal's 
“ through another tube into more ^irlt of wine contained^ in another bottle. 

By diftilling and cohobating with flaked lime the liquors in the receiver, and 
“ in the two alxive-meiitiooed bottl«, he obtained a very fubtle and pene*- 
“ tcating ether. Su a deferiptioH ef the apparatus emphytd hy Mr. IVoulfe, and 
“ maty eurieus particulars eeneeming difiiUatien, in the Philefophieal TranJ^ 
“ affiens^mfCsir^yil.” , 

Page 254J kdd the following note, furring to the feventeentb line. 

Mr, JVeulfe dderibes an af^aratus by which nitrous ether may be expediti- 
“ oufly obtained by diftillatkMii with the heat only occafioned by mixing toother 
“ the nitrous acid and the fpirit of wine« This diftillation is performed in a 
“ matrafe with a high neck, to which is fitted a head, with a Ipout, commu- 
“ nicating wit-h the receiver by means of a long tube. Thofe vapors which are 
“ not condeofed in this receiver are conveyed from thence through a bent 
“ tube into fpirit of wine conedned in a botde } and if any vapors pafs uncon- 
“ den^ through this fpirit of wine, they are conveyed, through another bent 
“ tube, into more fpirk of wine contained in another bottle. The liquor 
“ coUe^ftedin the receiver, being flowly reflified with flaked lime, furnilhes 
“ very fine ether. The Ipirit of wine in which the vapors were condenfed 
contains lb* mudi ether, mat this 'fiuid may be feparated from -the fpirit by 
adding water. This fpinte^ wine is, by the operation, converted into very 
“ good dulcified ^irit of nitre. See the Phil. *tranf. Vel. LVII. 

Page 276, Notes, eel. ». line 39. Inftead of, “ when the flame has a con- 
fidecable difWJCfrri as of a foot or eighteen inclws, and,” read, “ when a 

“ vapor 
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•* vapor of a conficlerable diameter, as of a foot or eighteen inches, is kindled, 
•* and the combiifrion” 

Page 278. Notes, col. 2. line 4. Inftead of the fentence beginning, The/ 
** are alfo convertible, &c.” read, ¥ By means of fixed alkali they may be* fufed 
“ and vitrified : and when the quantity of fixed alkali is much greater than 
“ that of the flints, the melted mafs deliquiates by expofure to a moill air, and 
“ becomes the liquor called liquor of flints, from which an earth may be preci- 
“ pitated, by adding an acid. This earth, which muft have been originally 
the earth of the flints or fand employed, is now rendered foluble in "acids, 
“ and, as Mr. Pott fays, is calcareous, or, as Mr. Beaume affirms, is'«r^rV/«- 
“ ceous." 

Page 294. Dele Note (m). 

Page 301. Notes, col. 1. line 5. Inftead of, “ contain nitre, fal ammoniac, 
** or common fait, alum, or fome vitriolic fait,” read, “ contain nitre, alum, 
or other vitriolic fait, and fometimes fal alnmoniac or common fait.” 

I'be fame page. Notes, col 1. line penult. Inftead of the three fucceflive 
fentenccs,' the firft of which begins thus, “ Accordingly, in all the receipts, 
“ &c.” and the iaft of which fentences ends thus, “ quickly plunge.s it in water,” 
read tJie following ; “ This effeft may be produced either by applying to the 
“ metal an aqua fortis, by which any remaining mercury, or allay ol copper, 
“ or of other metals, that might difcolor the gold, might be diflblved ; or by 
an aqua regia, which aUb would cleanfe its furtace, but, at the fame time, might 
** dilTolve the gold itfelf, if applied a time fufficiently long. Now, in all the 
“ receipts which I have feen for this faline compound, I have always obferved 
“ nitre and alum, or fome vitriol, together with other matters. From thefe 
“ ingredients, by expofure to heat, an aqua fortis is evidently formed, the acid 
** of the alum or other vitriol difengaging the acid of the nitre. In feveral of 
“ thefe receipts I have feen added to ti.e above-mentioned falts fome fal ammo- 
“ niac or common fait. By this addition, an aqua regia Is formed, which may, 
“ as we have laid, alfo cleanfc ^he furface of the gold j bur, ‘‘asjj^jrhay dilfolvc 
“ part of the gold itfelf, even in the very Ihort time during winch it is applied, 
“ the former compound, from whi.h the nitrous acid only is difengaged, feems 
** to be preferable, and is now generally employed.” 

Page 336, Notts, col. 2. line 13. Inftead of, “ 'that it deliquiates,” read, 
“ that glafs-gall deliquiates.” 

Page 310. Notes, col. 1, line 5. Inftead of, “ but thofe perfons,” read, 
“ but this aftion of Mofes is evidently related, and ought to be confidered, 
“ as miraculous, and therefore not explicable by natural means. As to thofe 
“ perfons” 

U. col. 2, line i. Inftead of, “ will,” read, “ they will.” 

Page line 20. Inftead of, “ and fo fixed,” read, “ and will become fo 
" fixed.” , 

Page 314. Notes, col 2, line 3. After “ fufed,” add a comma. 

Page 478. Notes, col. 1, line 6th from the bottom. Inftead of “ coeval,” read, 
“ coeval^ or nearly coeval.” 

Page 316, line 1%. Inftead of, " behind,” read, backwards.” 

Page 324, line 1-5. Add the following N^e. “ This propolal is of a much. 
“ older date than the Memoir of M. dc la Condafffine.” 

Pag^ 
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Page line iO. Inftead of, ‘‘citing,” read, “ exciting.” 

Page 4og,, line 2 ^. Inftead of, “method of fridtion,” read, “ method by 
“ fiiaion.” 

Page 425, line 15. Inftead of, “ By water,” read, “ With water.” 

Page 429. Netesy col, 2, line lajl'. Inftead of, “ copper, iron,” read, “ iron, 
“ coppet.” 

Page 476. NoteSy col. i, line 4. Dele “ up.” 

Page 479. NoteSyCol, i, line j. After “ in a fluid ftate,” add, “ and diflblvcd 
“ in water;” 

Page 504. NoteSy col. 2, line ^tb from the bottom. Dele “ alfo.” 

Page 552. Notes, col. i, line i. Inftead of, “ The petuntle is improperly 
“ ranked amongft the clafs of earths called vitrifiable, becaufe, &c.” read, 
“ The petuntfe is ranked amongft the earths c.illed vitrifiable, improperly, as 
“ I think, becaufe, &c.” _ 

Same pagCy col. 2; line from the bottom. Inftead of, “ an.ilifed,” read, 
“ analyfed.” 

Page 555. Notes, col. i, line 14. Inftead of, “'all of which are fiiuble,” 
read, “ which are fingly or jointly fufible.” 

Page 591. Notes, col. i, line 10. Inftead of, “ inexhaufted,” read, “ ex- 
“ haufted.” 

Same page. Notes, col. r, line 24. Add, “ But no inferences ought to be 
“ drawn from experiments, which appear, from the authoi’s own .iccount, to 
“ have been inaccurate, and not repeated.” 

Page 607. Notes, col. i, line 4. Inftead of, “ or,” read, “ as.” 

Page 608. Notes, col. 1, line 9. Inftead of, “ unites fo rapidly as to occafion,” 
read, “ unites rapidly, and occafions.” 

Page 742. Notes, col. 1, line 4. Inftead of, “ volatile, vitriolic,” read, “ vo- 
f* latife vitriolic.” 

Page 815. Notes, col. i, line it. Inftead of, “ crown-glafs,” read, “ flint- 
“ glalsi’'^/ 27 »>;ff 12, inftead of» “ flint-glafs,” read, “ croyrn-glafs„” 
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PLATES- 


PLATE I. 


Fig. I. A Retort. 

A, Its belly or bowl. 

B, Its neck. 

Fig. X. Retorts of this form are called Englijb Retoru . 
Fig. 3. A Glass Alembic. 

A, The cucurbit. 

.j^.taThe head. 

'■^ir^Tne gutter within the head. 

Dy The beak. 

Fig. 4. A Long-Necked Glass Alembic.' 

Ay The body ,of the matrafs. 

By The neck of the matrals. 

Cy The head of the alembic. 

Fig. 5. A Glass Alembic eonftfiing of one Pita. 

A, The cucurbit. 

By The head. 

Cy The aperture in the head. 

Dy Its fiopple. 

£, The mouth of the cucurbit. 

Fig. 5 . A* Pelican. 

Ay The cucurbit. 

By The head. 

Cy The aperture in the head with its ftopple. 
Dy The two curved (pouts. 

Fig. 7. A Row 0/ Alvdbls* 

5S 


Fig. 8. 


( 866 ) 


Fig 8. A Copper Alembic. 

A, The body or cucurbit. 

B, The neck. 

C, The head. 

D, The beak, nofe, or ipoiit. 

E, The refrigeratory or cooler. 

F, Its cock. 

G, The receiver. 

Fig. f. A Muffle. 

Fjc. lO. A perpendicular feSlion of a Cuppel vr Test. The curve 
line reprefents the bottom of the cavity that contains the metal. The plan or 
any horizontal leflion of a cuppel is a circle. 

Fio. II. An Incot-Mould, into the cavities of which melted metals are 
poured. 

Fig. 12. An Apparatus for Distilling, by which the vapors that ufually 
efcape in the ordinary method of diftillation, are condeiifed by palTmg into 
'water or fome other fluid. This apparatus was invented and defcribed by Mr. 
Peter Woulfe. See the Phil. Xranf. Vol, -LYll. 

A, a retort. Inflead of this retort, in the diftillation of Ibme fubftances, 
may be fubftituted an iron pot with a ftone>ware head, the neck of which is 
to be inlerted into the receiver, as in the prelent Figure. 

B, a receiver, with a neck, into which the neck of the retort is to be inferred ; 
and a fpout at its bottom, through which the diftilled liquor pafles into the 
bottle C } and an opening in the flde at D, into which one end of a tube bent 
at right angles is inlerted. The other end of this tube pafles into a veflcl H, 
open at both ends, the lower opening of which is doled with a glafs ftopple. 
Through the upper mouth of the vcflel H, one end of another tube I, bent 
twice at right angles, pafle.s, while the other end of this tube is inferted into a 
bottle F, and immerfed in the water or other fluid contained in that bottle. . 
The crooked tubes are fitted into the mouth of the veflel H by irjsan?* of a cork, 
in which are two femicircular notches, through which the tubes pafs, and 
by lute. 

The tube which pafles into the bottle F is fitted into the mouth of this 
bottle by means of a cork, in which is a lemi-circular notch. This mouth of 
the bottle F is not doled with lute. 

The vapor that is raifed from the llibftance expofed to heat in the retort 
pafles into the receiver B, where part of it is condenfed, and flows into the 
bottle C, while the reft of it pafles through the tube at D, into the veflel H. 
From this veflel, the vapor that ftill^ remains uncondenfed pafles through the 
crooked tube I, into the water contained in the bottle F, by which it is all con- 
denied excepting fome elaftic air, which is extricated in dmoft all diftillations. 
Tliis elaftic air rifeS through the water, and eicapes at the femi-pircular notch 
of the cork in the mouth of the veflel, which is there^re hot accurately doled 
by lute. 

In moft diftillations a quantity of air is abforbed at difierent times during 
the procefs : and in this cafe the external air will prels on the liquor in the 
bottle F, and force it through the tube 1 into die veflel H, from which it may 
be taken by opening the ftopple L. 

The 
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IThe ufe of the veflel H is to receive the liquor that may be thus raifed from 
thAbottle F, and to prcveijt it from pafling into the receiver B, and from 
the'mt^into the bottle C, where \t might fpoil tlie diftillcd liquor. 

Mr Woulfe, in the above-rrtentioncd Pniloibphical Tranfa&ion, relates 
feveral experiments made witK this apparatus, from which the utility of this 
mctho'a of condenfing vapors by making them pafs into water, or fome other 
fluid fuited to the nature of the liquor diftilled, appears. 

Thus, by diftilling twelve pounds of fal ammoniac with quicklime and two 
gallons of water, he obtained eight pounds and a quarter of volatile alkaline 
i'pirit fuflicicntly ftrong to make eau dc luce, which were collefted in the bottle 
joined to the receiver j and upon adding two other gallons of water, he obtained 
feven pounds of weak volatile alkaline Ipirit. The water contained in the bottle 
F, which was fix quarts, received an encreafe of 84- lb. in weight from the 
vapor condcnfcd in it-, and from experiments made to compare the ftrength of 
the alkali thus cohdenfed by the water with that of the ftrongell alkaline liquor 
firft obtained, and which we have faid was fit for making eau de lure, it was 
found, that the ftrength of the former was to that of the latter as 140 to 76 ; 
hence the quantity faved by this apparatus was nearly equal to five jjounds of 
volatile allcali fuflicicntly ftrong for making eau de luce. Mr. Woulfe obferved 
a Angular diflerence betwixt the alkaline liquor coIle( 5 fed in the bottle joined to 
the receiver, and that which was condenfed in the water in the bottle F, namely, 
that a confiderable heat was excited by mixing the latter alkaline fpirit, but 
not the former, with vitriolic acid. 

Another experiment is related, of the diftillation of twelve pounds aver- 
dupoife of common fait with an equal quantity of oil of vitriol diluted with 
7 lb. of .water. In this operation 9 lb. 5 ioz of fpirit of fait were colledfed in 
the bottle C, and 6 lb. 12 ioz. of the lame fpirit were condenied in fix quarts 
oL,^ter in the bottle F. The refiduum weighed' 1 8 lb. 6 oz. Hence in this 
'dpemion :t|jere was a lofs of eight ounces, or /.^th part of the whole, mod of 
'^ghich proboi'^y, was elaftic air. The ftrength of the acid condenfed in the water 
wasTbuhd, by experiment, to be to the ftrength of the acid collefted in the 
bottle C, as 200 is to log. Thefc vapors, condenfed in w'ater, were found to 
be more, concentrated when the diftillation was conduced flowly than when it 
was haftened. It appeared alfo, that the moft concentrated portion of the acid 
of fea-falt is the moft volatile, and that its ftrength was to that of vitriolic acid 
fthe fpecific gravity of which was to that of water as 24 to 13), as 44 ' to 31, 
Ebtperiments alfo fliewed, that this vapor of fpirit of fait condenied in water 
contained no vitriolic acid, although the fpirit coll©<fted in the bottle C did 
contain Ibme of that acid. 

1 he fame ingenious chemift formed z marine ether by applying the vapor of 
redlified fpirit of wine to this very concentrated vapor of marine acid, and 
by condenfing the united vapors in fpirit of wine. This he effefted by a well 
contrived apparatus. The necks of two retorts, one of which contained the 
Ipirit of wine, and the other the fca-falt and vitriolic acid, from which the 
marine acid was to be dialled, oitcned into one receiver, where the vapors 
met ; from this receiver the vapors pafled through a tube into fpirit of wine 
contained in a bottle } and thole which were not there condenfed palTed through 
another tube into Ipirit of wine concakied in a fecond bottle. By a further 

S S z diftillation 
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diftillation and cohobatlon, with flaked lime, of the federal liquors colleAtf! in 
the receiver and in the fpirit of wine in which tjic vapors were coni,ienf/d, a 
very fubtle penetrating ether was produced. ‘Mr. Beaume had tried to^ljcurc 
a marine ether by uniting the va^rs of the iftarine acid, and of fpirit 09 wine ; 
but he failed, becaufe he did not ufe an effeftual method of condcnflpg 
the vapors. 

Mr. Woulfc did not find that much advantage was gained by this methoil 
of condenfing vapors in water, in the diftillation of the nitrous acid from nitre 
mixed with vitriohe acid, excepting that thus the noxious fumes are prevented 
from hurting the operators. 

He thinks his propofed method of condenfation may be applicable to the 
diftillation of vitriolic acid, the fulphureous fumes of which are difficultly con- 
denfiblc ; to the reftification of phofphorus, the vapor of both which fubftances 
ought to be condenfed by means of water; to the reftification or diftillation of 
vitriolic ether, the vapors of which ought to” be condenfed in Ipirit of wine ; and, 
laftly, to many other diftillations. 


PLATE II. 


Fig I. Essay or Cupelling Furnace. This figure and the following 
defeription of this furnace are copied from Cramer’s Art of AJfaying. -S^ Dr. 
Mortimer's Englijb Edition, p. 75. Si. 

“ I'he affaying furnace is made in the following manner ^ 'Make with' 
iron plates a hollow quadrangular prifm, eleven inches bsoad and nine inches 
high (a a, b h), ending at top in a hollow quadrangular pyramid {b b, c c), 
fcven inches high, terminating in an aperture at top feven inches fquare. This 
nrifm muft be clofcd at bottom with another iron plate, which Icfvcs as a 
bafis or bottom to it (a a). 2. Near the bottom make a door (e) three inches 

high, and five inches broad, that leads to the alb-hole. 3. Above this door, 
and at the height of fix inches from the bafis, make another door f/), of the 
figure of a fegment of a circle, four inches broad at its bafis, and. three inches 
arul a half high in the middle. 4. Then faften three iron plates on the fore- 
part of this furnace ; let the firft of them eleven inches long and half an 

inch high, "be faftened, fo that its lower edge (hall reft againfl; the bottom of 
the furnace, with three or four rivets, and in fuch a manner, that .there may be 
between the upper edge of the laid plate and the fide of the furnace a groove lb 
wide, as that the Aiders of the lower door (* b) may be put into it, and freely move 
backwards and forwards therein : thele muft be mai^ of i thicker iron-plate. 
The fecond iron-plate (A E), eleven inches long, three inches high, and. per- 
fectly parallel to the foregoing plate, muft be fanned in che 4>^ between the 
two doors, in fuch mstnner, tnat both the upper ned the Ibwer edge it imy 

form 
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&rin a hollow groove with the fide of the furnace. One of thcfe grooves, 
^ich is turned downwards, lerves to receive the upper edges of the Aiders 
tlmftut the lower door The other, that turns upwards, is to receive 

thc^fTofcrior edges of the flidens of the fmall door above (No 3 ), The third 
plate (i r), which is like the firft,' muft be rivettcd cloic above the upper door, 
in fueh manner, that it may form a groove turning downwards, and contiguous 
to the upper edge of the upper door ("No. 3.}. <>. In order to Ihut bath doors 

(No. 2. and 3,), you mufi: adapt to each of them two Aiders made of iron- 
plates, that may move within the above-mentioned grooves {i k, ll'y, but the two 
Aiders belonging to the upper door (No. 3.) mull have each a bole near the 
top i that is, one a fmall hole one fifth part of an inch broad, and one inch 
and a half long (m) j and the other a femi-circular aperture, one inch high and 
two inches broad (»). Let, befides, each Aider have a handle, that they may 
be laid hold of when they are to l)e moved. 6. Moreover, let five round holes, 
one inch broad, be bored in the furnace, two ot which muft be made in the 
fore part of the furnace (0 0), two others in the back-part, all at the height of 
five inches from the bottom, but three inches and a half diftant from each fide 
of the furnace and, finally, a fifth bole (/>), at the height of one inch above 
the upper edge of the upper door (/). 7. In Aiort, let the infide of the furnace 

be armed wirh iron-hooks, jetting out half an inch, and about three inches 
diftant from each other, to faften the lute with which the furnace is to be 
covered over within. 8. Let then an iron, moveable, hollow, quadrangular 
pyramid ;y), three inches high, be adapted to the upper a|>erture {d) of the 
furnace, at the bafis feven inches broad, endiiig.upwards in a hollow tube (r), 
three inches in diameter, two inches high, almoft cylindrical, though fome- 
what convergent at top. , This prominent tube lerves to fupport a funnel or 
fiue, which is almoft cylindrical, hollow, made of iron-plates, and two foot 
high, and which, when a very ftrong fire is required, is put perpendicularly 
'Tyjpon the fbortcr tube, in fuch manner, that it enters clofe into it, one inch and 
a half, ^ two ihehes deep, and may again be taken off at pleafure, when there 
'■w-a&'necd of fo (Irong a fire. But this pyramidal cover (q) muft belklcs have 
two handles (j s) adapted to it, that it may be laid hold of, and thus be taken 
away or put on again: and that this, being put on the aperture (d<ot' the 
furnace, n)ay not be cafily thrown down, let" an iron plate be rivetted to the 
right and left upper cdgjc of the furnace (c c), and be turned down towards the 
infide, fo as to make a furrow open before and be hind, into which the lateral edges 
of the cover may enter and be faftened, and at pleafure be moved backwards 
and forwards, whenever it muft be put on, or moved. 9. Let a fquare ledge, 
made of a thick iron-plate, be faftened at top of the upper edge of the lower 
door (e; v this is deligned t® fupport the grate and the lute : but it mull be 
made of two pieces, that it may be eafily introduced into the cavity of the 
furnace. Thus you will have an affay-oven, which muft afterwards be covered 
over on the infide with lute. This you are to do as follows : 

“That the fire may be.better confined, and that the iron may not bedeftroyed 
by growing riKlthot,. the whole -Hifide of the furnace muft be covered over with 
lute,, one finger or one finger and a half thick. The lute fit for this is made 
of a tnaft of clay mixed-with fand, and- moiftened with three or four rimes as 

much- 
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much of ox blood diluted with water But before you cover the mfide/of 
your furnace with this lute, you muft firft put jwitbin the furnace fmall i on 
bars, equal in length to the diameter of the ov^t quadrangular, prHh>ajical, 
half an inch thick, having their eictremities Jifpported by a Iquare iron ^fedge, 
and three-fourths of an inch diftanc from each other ; and you mull- fallen them^ 
fo, that their flat fidcs may be oblique with regard to the tranfvcrfc it<ftion of 
the furnace, and that the two oppofite angles may look one upwards and the 
other downwards *, the bars muft not be laid flat, but edge-ways, by wliich 
fituation you hinder the alhes of the fuel of the fire from being detained too 
long between the interftices of the faid iron^bars, and from making an obftruc- 
tion that would oppofe the free draught of the air. The furnace being then 
covered over with lute, and dried up by a gentle heat, is at laft fit for doci- 
maftical operations, and cfpccially for fuch as muft be performed in the 
affay-oven. 

If then an operation is to be made in the furnace hitherto deferibed, you muft 
let through the four lower holes above delcribcd, of the furnace (0 0) placed 
before and behind, and dire£tly eppofite to each other, two iron-bars one inch 
thick, and long enough that their extremities on every fide may jut out of the 
holes a fmall matter. Thefe ferve to fuoport the muffle and its bottom (See 
Plate J. Fig. 9.). You then introduce the muffle through the upper aperture 
of the furnace (^), and place it upon the above-deferibed iron-bars, in fuch 
manner, that the open fore-fide of it be contiguous to the inward border of the 
upper door (/). The fuel of the fire is introduced through the top of the fur- 
nace {d)\ the cover of which, on this account, muft bcMiioveable and not very- 
heavy (q\ The beft fuel for the fire is charcoal made of the hardeft wood» 
efpecially of beech, broken into fmall pieces of the bignefs of an inch, where- 
with the muffle muft be covered over fome inches high. Wc then rejedb larger 
bits of coals, becaufe they cannot fall through the narrow interftices, between 
the fides of the muffle and thofe of the furnace, and cannot, of CQ»';^e fuffi- 
ciently furround the circumference of the muffle. Whence it ^fcappens, thatN 
there arc on every fide places void of fuel, and the fire is* either not^lffbng 


The beft luce, and eafieft to be had at 
Jv ndon, h a fort of day called Wiudfor 
loam, which muft be mixt pretty ftiff, and 
prelTcd into the infide of the furnace, jfirft 
wetted with water ; and when the clay be- 
gins to dry, it muft be beat down clofe to the 
udes with a wooden mallet } then the uneven- 
nefs and cracks filled up with frefticlay fohie- 
what meifter, Qy as to be made fmooth and 
even with a trowel, and then left to dry 
gently ; and if any cracks happen, they muft 
again be filled up. JDr. Mertmer^ 

Stourbridge clay, Cobacco pipe clay, or 
any other pure clay that is not fufible by fire, 
may be ufed for this purppfe* But as frtlk 
clay (brinks and cracks very much in drying, 
it ought to be mixed with an equal quantity 
or more of coatfe white iand^ or of buroc 


clay grofsly poVdered. Thus one part of 
Stourbridge clay, one part of coarfe white 
fand, and one part of Stourbridge bricks 
grofsly powdered, being well mixed together, 
make a good lute for lining the inner furfaces 
of furnaces. To prevent the iron plates of 
the furnaces more efledually from calcination, 
their inner furfages ought to be covered with 
a coating of charcoal-powder formed into a 
mafs or paftc, with as much fjrefti clay and 
water as are fufficieni for that piarpofe ^ and 
when this cogetflg is dry, the above ’men- 
tioned lute may be applied. During the dry- 
ing the lute ought to He daily beat with a 
mallet, that the spaces left by the Ihrinking 
of the clay may be clofed, and the lute be 
rendered psofo cpmpad* 


enough 
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eoough or unequal. But If, on the contrary, you ufe coals too fmall, then a 
gibat part fall immediately ^rough the intcrftices of the grate into the alh-hole j 
an\^e tendereft particles o^tbem turn too loon into ajkes^ and by increafing 
alhes, obftruft the free draught of the air,* which is here greatly 

requilite. 

“ A perfc£t management of the fire is moft commonly necelTary in the per- 
forming of operations in this furnace ; therefore the reader muftgive attention to 
what follows : If the door of the alh-hole ie) is quite open \ and the Aiders of 
the upper door ( / J drawn towards each other, lb as touch one another in the 
middle of the door } and if, befides, the cover (j), and the funnel adapted to 
its tube (r), is upon the top (q) of the furnace, the fire will be then in the 
highelt degree polfible •, though, in the mean time, it is hardly ever necefiary to 
put the funnel on, except in a very cold leafon : but if, after having difpofed 
the furnace in the manner juft deferibed, you put red burning coals into the 
open upper door (/-) of it, the fire is Hill more increafed thereby ; however, this 
artifice is never, or very feldom, neceffary. When you Ihut the tipper door with 
only that Aider that has a narrow oblong hole in it (»»), then the heat becomes 
a little lefs } but it diminilhes ftill more when you Ihut the door with the other 
Aider that has in it the femi-circular hole (»), which is larger than that of the 
firft Aider : nay, the heat again is left when you take away the funnel put at 
top of the cover : finally, the door of the alh-holc being cither in part or totally 
Ihut, the heat is Aill diminilhed, becaule the draught of the air, fo necefiary to 
excite the fire, is thereby hindered : but if, befides all thefe, you likewile open 
the upper door quite, then the cold air, rulhing into the mulHe, cools the 
bodies put under it, that are to be changed, to a degree never required in any 
operation, and fuch as will entirely hinder the boiling of lead. Ir, during the 
operation, the fire begins to decay, or to grow unequal, it is a fign that there 
arej^ces void of coals between the fidcs of the furnace and thofeof the muffle j 
therefore, in this cafe, you muft ftir your coals on every fide with an iron-rod, 
which isr''<n be 'introduced through the upper hole (p) of the furnace, that 
they may fall together, and thus aft in a proper manner and equally. 

“ However, you are to obferve concerning the regimen of the fire juft 
deferibed, that though the apparatus is made with all the exaftneft mentioned, 
nevertheleft the effect doCs not always anfwer it. The caufe of which difference 
has moft commonly its origin in the various difpofitions of the air ; for as every 
fire is more excited by coals in propordoh as the air, more condenfed, and more 
quickly agitated, ftrikes them more violently (which the effeft of bellows 
plainly fticws) t it thence appears, that in warm and wet weathers, when the 
atmofphere is light, the fire muft be lefs efficacious in furnaces that likewife, 
when fcveral furnaces, fituated near each otlier, are burning at the fame time, 
the fire is in part fuffocated ; becaule the ambient air is thereby rendered more 
rare and ligijiter. The fame efieft is produced by the fun, efpccially in fummer- 
time, when it Ihinesupon the place where the furnace is fuuated, 'fhe atino- 
fphere, on the contrary, being heavier in cold dry weather, excites a very 
great fire. 

“ ‘The heat of the fire 3fts the ftronger upcm the bodies to be changed, as tlie 
muffle put in the furnace is left } as the faid muffle has more and larger fegments 
cut out of it} as the fides of this muffle are thinner } in ftiort^ as there are more 

. vefitls 
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v<;fleU placed in tlie hinder part of the muffle j and on the contrary. In 
th-s c;iJe, v^hen many of the conditions requifite for the exciting ,of ^Ird 
aie wanting, then indeed the artificer, with aU«|Ms^ikiU, will hardly be''ab}j^' to 
excite the fire to a fufficient degree, in ordor To perform operations W^l’, 4 n 
cernmon affay-ovens, even though he ufes bellows, and puts coals into the upper 
door of the furnace. For this reafon, I have put the grate almoft three inches 
i^clow the muffle, lefl the air, ruffling through the a(h-hole, ihould cool the 
bottom of the muffle, which happens in cennmon affay-ovens j and again, that 
the fmaller coals, almoft already confumed, and the aihes, may more eafily fall 
tiirough the inteifticcs of the grate, and the larger coals ftill fit to keep up 
the fire be retained. Finally, 1 have added the above-mentioned funnel, that 
the blowing of the fire being, by means of it, incrcafed as much as poffible, 
this might at laft be carried to the requifite degree » for the fire may always 
be diminillied, but npt always be increafed at pleafure, without the alfiftance 
of a proper apparatus'* * 

Fig 2. This figure reprefents a furnace called an Athanor. See 
Atiianor. This figure and. the following defeription are copied from Cramer's 
yin of ^"ijjaying. " This furnace is ufed for the diftillation of acid fpirits, for 
calcinations, cementations, &c. As thele operations require a long and con- 
iiaiu fire, an athanor is ufcful, becauie it can contain as much frcfti fuel as 
will kt*e{) up the fire for many hours together, and admits of a difierent, an 
accurate, and moft conftant regimen of the fire. 

“ Let then, ift, a fmall Iquare hollow tower (a a a a) he conftrufted of fuch 
Jlone'si [or of bricks made ol Stourbridge clay^ or Windfyr loamf\ as may refift 
the fire ; let the fides of it be fix inches thick, and forming a fquare cavity 
within, of ten inches on each fide (b b b b). The height of it is determined 
according as it is to keep up the fire long, without any addition of new fuel : 
five or fix feet arc moft commonly fuffleient. a. At the bottom of this^ tower 
make an opening (c), fix inches broad, and as many inches high; hanff'ccrit 
an iron door, being on every fide one inch broader than the JJ^ining, and 
fuch as may fflut it very dole: for which purjMjfe the ex|ernal edge, of this 
t pening muft be excavated all round in fuch manner, that it may form a groove 
one inch broad, into which the edges of the door may be received. 3. At 
tliC-diftance of ten inches from the bottom of the toWer, put a grate (d)^ made 
of prifmatical, quadrangular iron-bars, one inch thick, and three quarters of 
an inch diftant from each other : let alfo each of thefe iron bars be fo fituated 
with regard of the tower, that the two oppofite acute edges of each may look 
perpendicularly, one downward, the other upwards* that, by this means, 
the afhes may eafily fall into the affl-hole. 4. Make above this grate an open* 
ing circular at top (e)t fix inches high* feven inches broad* that may, as well 
as the affl-hole. (No. 2,.) be open and fflut with an iroaAioor. 5. Adapt to 
the top of the tower an iron cover f/), exceeding the a^iepcure of the 
tower all around two inches, and havihg a h«idle, wlwrewuh it may be eafi^ly 
taken away, and put on again. Thus you are to make the furnace, called in 
1 at n, furms primarius. 6. Then cut out in any fide of the tower, for inftance, 
in, the left, an oblong fquare aperture*- >^D|^ up obliqtiely towards the out- 
Ikie (gg\ four inches and a half high, ten tnehea bimd* havhig its inward 
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inferior edge, one inch and a half, or two inches above tlie grate (d) j that by 
tha intervening of this hole, tl^g^cavity of t^is tower may communicate with 
ancAher immediately to be JefcM^di^i*? 7. Nearly over-againft the fame fide 
of tiwjl^wer, make a , cavity Viwftoiys. whofe inferior pact mull be a hollow 
prifmT Jb, by by h,) fix inches h^i inches broad, ending at top in a 

femi'Cylindrical arch (r, defcriyb^l^^y a radius of fix inches ; that by this 
'means,*the height of the whole caji^lBay be, twelve inches in the middle. Let 
this anterior cavity be totally open, t^ugh, when requifite, it is to be fliut 
very clofe with an iron plate (ky inward furface is to be conftrudled 

in the fame manner as is prefcribetiilfethe Hiding door of the melting furnace, 
(Fic, 4,) and then luted two inchelFiphick within. Moreover, let there be in 
the middle of this plate, a round hole, four or five inches in diameter, .ind 
let the circumference of this hole have an iron cylindrical border made to it, 
and prominent within t that • by means of it, the lining of lute within may be 
fupported, and kept from falling down eafily. Let a notch one inch broad, 
and two inches deep, be made in the outward circuit of the aperture of this 
cavity, to receive the extremity of the plate that (huts the aperture. The hole 
of this plate, either is fliut with a ftopplc, or ferves to pal's the neck of the 
retort through. This plate likewile is fattened with two bolts («, »,), 
to be put horizontally with iron hooki {p, Oy 0, Oy) driven into the wall near tlic 
edge of the aperture, lb that one bolt may fatten the upper part of the plate, 
and the other the lower. 8. It is moreover proper, that the Iquare aperture 
{gy gy) through which the fire enters from the tower into the cavity hitherto 
deferibed (No. 7.), maybe fliut and opened at pleafure with an iron fiider : 
for if this is not done, an excefiive fire, employed fometimes by an unex- 
perienced hand, cannot be fo eafily checked. For this purpofe, let a flit half 
an inch broad, and eleven inches long, be left in the wall that conftitutes the 
upper part of the cavity (No. 7,), and is contiguous to the tower j fo that it 
.may exesied the length of the fquare aperture (gy gy) a finall matter on every 
fide, and >each beme and behind into the fmall groove, going down along 
the perpendicular Tides of the faid aperture,. (g,g,) and retain the iron-fiidcr 
to be put into it to keep it fteady. However, let this iron-llider be, fix lines 
thick, eleven inches broad, and five inches high ^ and let a couple of fmall 
iron-chains (p, p,) be fattened on each fide of its upper edge, wherewith Ibe 
Aider may be lifted up and let down again. Therefore, let a couple of ftrong 
iron-nails be drove into the contiguous wall of the tower, perpendicularly over 
-thofe places in which the faid finall chains are fattened to the iron-flidei' ; 
that any of the links of the chains may be fufpended on them at pleafure. 
Moreover, let the upper edge of the (lit above deferibed be entirely (hut up with 
ilones and cement, leaving onlv two (mail holes through which the finall chains 
may be pafl^. On the left of this cavity (No. 7.), and at the diftance of eight 
inches from the bottom of it, let a fquare (^, f, 7,) chimney or funnel be 
erefted with %rieksy three inches and a half m the clear, four foot high, and 
^ (m^ matter convergent upwards, fo that the diameter of it at top may be three 
inches. This funnel muft be contrived to be (but clofely with an iron-flider, 
having * handte to h (r, r,) which Aider muft move freely between a double 
iron ^uare frame faftened ia the walls of the funnel, at fucK a height from the 
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iieartb as ftiall Teem coftveaient to any artificer. lo. Below this chimney. Jet 
a iquarc aperture be made, like the fort}goiiig,,(No. 6, leading obliquely 

'up to the bottom of another cylindrical cfrjty| (a, a, a, a,) which is jfight 
inches deep, defcrlbed by a radius (of fix it^.es, open at top, and thet> 7 , con- 
verging inwardly into a border one ilS^h thick, and fix lines broad, defigned 
to liipport an iron-pot. Likewife, cii|t~.in- tiie anterior wall of this--cavity, 
and at the upper part of its niouth,jj.a iegment two inches and a half deep, 
five inches broad, and Hooping foi^ajrd fv, t',) to receive the neck of 
the retort, ii. To this cavity (No. ia,);.J^]ong5 an iron-pot (Wy Wf) eleven 
inches broad, and about nine inches de^,' whicli muft be encompafled with 
an iron ring (», x,) one inch broad, and faftened at the dillance of one inch 
and a half from the upper end of the pot. Let a fegment (y) be likewife cut 
off the upper edge of this pot, which Icgment muft be four inches and a half 
deep, and five inches broad : the iron-ring juft deferibed muft be bent all 
Tound the edges of this fegment. 12. Over^againft the aperture (/, fyj which 
communicates from the firft cavity (No. 7.) into the lecond (No. 10.), let 
another Inch aperture (.2) be made, two inches diftant from the bottom of 
the fecond cavity (No. 10.) perfe6lly like the foregoing (gy gy /, /,) and 
communicating obliquely upwards with, a third cavity (i, i, i, i,), like and 
equal to the fecond cylindrical cavity («, «, «, Uy) j that the fire may pafs 
irom the latter into the former. 13. In the hinder part of the wall which 
makes the aperture juft mentioned (2), let a chimney like the foregoing 
! (jy q, q, q,), and of the fame height (2, 2, 2, 2,j, be ere<fted, which may be Ihut 
with a Aider like that (3). 14. Finally, on the left fide of the third cavity 
U’t an aperture be made in the fame manner (4), and like the foregoing ones 
(ggttz)', more remote however from the bottom of the cavity, without a 
[).4fi%e at the other extremity, and communicating only with the cavity of the 
third chimney (5, 5, 5,), which muft be erefted in the fame manner 21 the two 
foregoing ones (j, q, y, q. 2, 2, 2, 2,). Thus you will hdvc a furn^e very pro- 
per for a great many operations. 

“ We are now to fpeak of the ufe of the athavor juft deferibed •, -and chiefly 
to mention, to what operations' each of its parts ferve in particular, and then 
how the fire may and muft be governed in it. i. You muft put at the tipper 
arched door {e) of the tower, a lemi-cylindrical muffle welve inches long, 
which muft be introduced through the door ; which for this reafon muft be of 
the fame height and breadth as that door, three quarters of an inch thick, and 
open behind, being flvut there by the hinder part of the athanor, as far as 
which it muft reach,- For this purpofe, a ///f muft be fet upon the grate fd) 
to fupport the muffle. Let allb this muffle have fmall. pieces cut out near its 
bafis, as common aflay-muffles. You may put under this muffle your cement 
pots, or fucb bodies as mu.ft be calcined with, a long and violent fire v which 
can be’ done without a muffle, though not lb neatly. 2. In the firft: chamber 
(/jy by by by i, i,) you may make the moft violent diftillations with an open 
fire : for retorts or large veflels are introduced into it, after you have taken, 
away the door (/t, L ky) and are put either upon the.hearth itfelf of this chamber, 
or upon a particular fupport of Itone. But you muft pkc% thefe veflels in fuch. 
nvanner, tliat their necks may cafily, paft, through the hole of the door, when 
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gut on again: for which purpofe, they chufe a fupport fometimcs higher, 
lometimes lower, according To nie different heights of the veflels. When atrcr- 
war«;|s.the door is put on agahaV and faftened with both_ its bolts (», n,), yoa 
miflt* clofe with lute all the'iC^ipks which lie open about the neck of the 
veflcl, and between the edges of the door and the entrance of th.e chamber. 
Then "’you apply to the neck of the veflcl a cylindrical fegmenr, ten or more 
inches long : by means of which the heat and the boiling vapors coming forth 
are gradually diminiilicd j left the ttcipienr, which is always cliolcn a glsfs 
veflcl, Ihould fplit. The recipientj which muft be united with tfic other orifice of 
thefaid fegment, is fupported either by the pavement, or by a certain kind of trivet, 
the conftruftion of which is fucb, that it may be fet lower or higher by means 
of three ferews. 3. In this fame chamber, inftead of diftillations, you may 
allb make cementations, calcination, &c. In which cafe the round hole of the 
ifon<plate may be Ihut and again opened with a ftopple, that one may view 
the infide. 4. The fccondand third cavities (tt, «, «„«. i, i, i, i,) ferve chiefly 
to fuch operations as are made in baths [or beds] of /and, ajbesy or filings. For 
inftance, you put into each of thefe cavities a pot, (■», and you Hop with 
thin lute or witn fand, which muft previoufly be moiftened, the flit between the 
iron-ring (;r, Xy) and the border of the cavity, upon wWch this ring reds. 
5. Befides, you may alfo make in thefe two cavities, diftillations by a rever- 
terating fire, as well as in the firft : only the fire is lefs violent in thefe, though 
fuffident to extrad aqua fortis. You then take out the iron-pot (v, v,) and 
inverting it, you put it upon the mouth of the chamber; fo that the brim of 
the pot, being the depth of one inch and a half above the iron-ring (x, x,) 
wherewith this pot is furrounded, may be received within the mouth of the cavity, 
and fo that the fegment cut in the pot (y) may, together with the fegment cue 
out from the fide of the cavity (v, v,) form a hole to let the neck of the veflcl 
through. 6. All the apparatus being thus ready, you firft introduce througli 
the top of the tower (^, by by by) a few burning coals ; and put upon them fome 
of the unkindled fuel of the fire 5 that the cavity of the tower may, accord- 
ing as it ‘is though: neceflary, be filled either entirely or only in parr. Then 
with all fpced you put upon it the iron-cover (/;, and ftrew the border of this 
on the outfide with fond, or ajhesy which you prefs gently with your hands : 
for if you flibuld neg^e6^ this point, all the fuel contained in the tower would 
be kindled, and may endanger fetting the houfe on fire. 

We lhall here annex a few general rules concerning the regimen of the fire 
in this furnace : for it is hardly neceflTary to explain all particulars, fince prac- 
tice will eafilv hint them to (iich as lhall be ever lb little acquainted with 
Chemiftry. The fire may be made very ftrong, in the firft chamber, (bybyhybyi,i,) 
when the door of the alh-hole (c), and the funnel (j, y, y, y,) of the chamber 
is quite open, and when the iron-flider fufpended with chmns (6,pyp,) does 
not hinder the fire from palling freely from the tower into this cavity. But 
the clofcr the funnel is fltut, together with the door of the alh-hole, the more 
the violence of the heat diminiflies : and this will be foon effected, if the iron- 
flider fur{»:nded with chains is let down in part : for the fuel contained in 
the tower burns at leaft as high as the.fpace between the lower edge of tlie 
iron-flider and the grate (d), Obferve befides, in thofc operations wherein tlic 
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round hole of the door is llopt with a plug, that when the ftrongefl: fire is- 
required, this hole tnuft not be kept long open*} becaufe the air rulhing 
violently through it, loon cools the bodies put the cavity. The opcra^ioiis 
above-mentioned may be performed in the ftcbnd and third chamber, in?' and 
at the f.me time, and with the lame fire, as they are in the firft chamber; for 
the fire penetrates from the firft cavity into the lecond, and increafes when the 
funnel (2, 2, 2, 2,) erefted on it i^ opened: but before you do this, the.funncl 
of the firft cavity mull be Ihut as much as that of the lecond is opened. By 
the fame means, you may hinder the fire, which ferves for the operations made 
in the two firft cavities, from going out through the funnels, and you force 
it out, on the contrary, through the third cavity and through its funnel (5, 5, 5,)} 
that it may alfo adt upon the bodies placed in that cavity. For the more the 
funnel erefted upon the third cavity is open, the more one or even both funnels 
of the other two cavities muft be doled : thence it is plain, that you cannot kindle 
the flrongeft fire in the third cavity, unlefs there be 6ne equally ftrong in the 
other two ; and that, on the contrary, the heat in the third cavity may be ren- 
dered lefs, by clofing its funnel ; though it.be violent in the others. The fame 
is true of the fecond cavity, with regard to the firft. Finally, you caiunn: 
make the ftrongeft fire under the muffle placed within the up^r door (e) of 
the tower, unlefi you have an equal fire in the firft cavity, which fire may con- 
fequently be increafed, by (hutting the door quite againft the muffle (e), and 
diminiftied by opening it j there &ing mean while an -equal heat in the firft 
chamber, and in the following ones. The reft will eafily be learned by 
prafticc.” 

Fig. 3. A Reverberating Furnace. 

The alh-hole door. 

The fire place door, 
r, f, f, f, Regifters. 
d. The dome or reverberatory. 

The conical funnel. 

/, The retort in the furnace. 
g. The receiver, 

ib, <6, Iron bars to fuftain the retort. 

Fig. 4, 5, 6, 7, and 8, reprefent a Melting Furnace. Thefe figures 
and the following defeription of this furnace are copied from Cramr*s Art of 
Affaying Metals, 

■ “ The melting furnace is made of iron-plates, the inner furfaces of which 
are covered with lute. The cavity of it may be formed acconling to an elliptical 
mould, I ft. Make an hollow ellipfis,thc focus’s 12 inches afander, and the or- 
dinate 5 inches long*, cut it off in both its focuses, that it may affume the figure. 
{Fig. 4,). 2dly, Then make in this hollow body, and near its lower aperture, 
tour holes, eight lines in diameter, and direftly oppofite (r, c,). ‘ sdly, Then 
faften two flat iron-rings (d), almoft one inch and a half broad, at both the 
upper and the lower inward edge of this oval cavity } andfUl the infidc of it with 
{mail iron-hooks, jutting out about fix lines, and three or four inches diftant 
from each other. Thefe, tc^ther with the rings juft mentioned, fcrve to 
faften the lute. Thus will the body of the furnace be made ; only you muft 
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add at the outHde two iron-handles to be rivettcd on each fide of it, 

that it may be taken hold of and moved. 4thly, Then make the cover of the 
furnace^ which may be formed Jlke the part cut off from the ellipfis (See Tig^ 5,). 
Letrhis have an opening (h) made in it, four inches high, five inches broad 
at bottom, and four inches at the top; and adapt to this an iron door hung 
on hihges to Ihut it clofe, and having at the infide a border faftcned to it, 
anfwering exa^lly to the circumference of the door, and as prominent inwardly 
as. the tliickneft of the lute to be applied to it requires: for the fame pUrpolc, 
let fmall iron-hooks befaftened to the infide of the door, which' is intercepted 
by. the faid border. And left this cover ihould be burnt within by the force 
of fire, you muft cover the infide of it over with the fame lute mentioned be- 
fore for the aflay-oven : therefore it muft be likewife furnilhed with a ring 
and iron-hooks to fallen the lute ; as was faid before, when we fpoke of the 
body of this furnace. Befides this, you muft fallen two iron-handles {Fig. 5, 
r, on the outilde of this cover. Then a round hole muft be made in the 
top of it, being three inches in diameter, prolonged into a hollow ttfbe 
almoft cylindrical, and a few inches high, upon which the iron-funnel deferibed 
may, in cafe of ncccffity, be put after the manner mentioned^ in the fame 
place where we Ipoke of the aflay-oven. 5thly, After 'this, the lining of both 
the body and cover of the furnace within is made in the fame manner above- 
deferibed. Moreover, you muft make for this furnace two moveable bot- 
toms, viz, one to receive the aflies, and admit the air ; the other to ferve 
for reductions. The firft is made with an iron-plate, formed into a hollow' 
cylinder, open at top, and to be Ihut at bottom with an orbicular iron- plate, 
as with a bafls, five inches high, and of fuch a diameter, as that it may 
receive the inferior orifice bf the body of the furnace 4,) the depth of half 
an inch (See Fig. 6 .): therefore let an iron-ring (c) half an inch broad, be 
faftened on the infide of the faid bottom, and at the diftance of half an inch 
irom itsjupper Ijorder, to fupport the body of the furnace put into it. Again, 
let this bdttom have k fquare door, four inches high, and as many inches; 
broad, 'that may be Ihut clofcly with a door hung on hinges, that you may 
by means of it increafe or diminilh the draught of the air, and thus govern tlin 
fire at pJeafure. Then, ^ on the left fide of this door, and at about h.-ilf the 
height of this bottom part, let a round hole (d) be made, one incli and a half 
in diameter, to admit the pipe of the bellows when need requires. Next to ■ 
this, let another bottom part be made of the fame matter and figure as the 
foregoing: let it be likewife of the fame diameter, but two inches higher, lb -• 
that it may be of the height of feven inches.' Likewife let it have round 'it 
a like iron^ring below its upper border, to fupport the body of the furnace 
tO' be received in it. But let a hole two or three inches broad, and one inch 
high {Fig. 7. c.\ be cut out juft below the ring in the fide of this bottom part 
then let another round hole be made-in the left fide of this firft Itole, fit to 
ajdmit the pipe of the bellows (d). Further, let anoAer round hole like the 
foregoing (e) be made on the right, and at the diftance of one inch from the 
bottom : then let the whole infide of this bottom-part (the part above' the ri.ng 
excepted) be overlaid with lute, and a bed be made at the bottom, of a figure 
like that reprefented by the line (/, The matter of which tlus is mr.ds 
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k common lute pulverifed, paHed through a fieve, and mixed with fuch a 
quantity of dull of charcoal, fifted in the fame tpanner, fo that the mixture 
being moiftened and prelled down, may at leaftjbe lightly coherent. Of this 
matter prelTed on the bottom of the bottom^part a bed is made, like a fcgn^lent 
of a fphere, having in the middle a fmall cavity fomewhat lower, and made 
extremely fmooth, after the manner mentioned before when we Ipoke of large 
a'fli-vefTels or tefts. 

This furnace is chiefly fit for'fufions, which may be made in it with and 
without vcfiels. When you are to melt with a vcflel, put the body of the 
. furnace 4.) upon die firft bottom (Fig. 6.), that has a door to it to open on 
hinges ^ introduce two iron-bars through the holes of the furnace (Fig, 4. r, c)-^ 
put upon them the iron- grate, which you are to introduce through the upper 
mouth of the furnace : then put in the middle of this grate a brick or fquare 
/?/r, very fmooth every where, warmed, and perfectly dry : otherwife, the 
veflels put upon it, efpecially the large ones, are e&fily fplit by the moifl; 
vapors coming out of it in the operations. Let the height and width of this 
Jlone be a fmall matter broader and higher than the bottom of the crucible or 
pot to be fet upon it } for if it were lefs high, the bottom of the veffel could 
not be fufficiently warmed j and if it were lefs broad, the veflTel might eafily 
fall from it : then put upon this tile die vefliel containing the matter to be 
melted, and furround it immediately with coals on every fide, which mull 
be ranged according to the method preferibed before, in our defeription of the 
aflay-furnace : then you govern the fire, by opening and Ihutting the door of 
tlic afli-hole (Fig. 6 . b ) : you excite it by putting the cover ( Fig. 5.) upon the 
body of the furnace ^ ana if, befides, you put a funnel upon the cylindrical 
mouth (S) of this cover, the melting fire becomes ftill more violent : but if you 
moreover introduce the bellows through the hole of the bottom partfivjf. 6. d)\ 
and the joint of the furnace with the^ bottom part, and the door of the alh-hole, 
unlcfs it can be (hut very dole, being exadly ftopt with thin lute [or^ Wtndfor 
loam]t the fire thus excited by the blaft of tlie bellows i(||parried' to the higheft 
degree, and far furpafies that which may be made in a SnuthVforge. Another 
adv.intage of this method is, that the veflels are not fo eafily broken, becaufe 
the blowing of the bellows cannot affedl them immediately, and becaufe a fire 
perfcdly equal is excited on every fide. One may 'eafily examine with this 
apparatus^ now Jlones are affeded by the violence of the fire only. Now, if 
you have a mind to perform any operation without a veiTel, and with a naked 
fire i for inftance, to melt and reduce the calxes or feerias of coppery titty leady 
and iretty or tlie ores of thefe metals j the body of the furnace mud be put 
upon the other pedeftal, having a bed in it (Fig. 7.). However, you mull, 
before this, open with a knife the oblonp; bole (c ), and the nxind one (d) of 
tills bottom part, whiclr are ftoppefi with the lute flicking to the infidc: then 
you apply at the round hole (</) on the left fide of the bellows, in fush manner 
that the nozzle ®f it, beyig direded obliquely downwards, majt blow ftrongly 
again ft the bed ( /, gy b) : by this nieans, all the afties that fall into the bed arc 
bfown away, ami the ftrenath of the fire determid^d to fuch a degree, that all 
the melted bodies that fall into the faid bed remain in their (late of fufion j 
i*nd were, it oilicrwife, the melted bodies would immediately wax cold, and 

adhere 
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adhere in grains to the bed, whereas they ought to have tncltrd into one 
regulus. The oblong hole in the fore-part of this bottom-jiart (c) lerves to dil- 
cover, by means of a poker, whether the matter in the bed be melted or not : 
it l^rves likewife to take away»through it whatever might ftop the bellows, aiid 
in fomc calcs to take away theyigria : then you put firlt coals into the turn.ice 
one fpan high, and blow them well with the bellows, to make them burn, that 
the feed may be very hot before the matter to be melted is put into it i for if 
this is not previoufly done, the melted mafs feldom runs into a regulus, but 
remains difperfed among the fcorias, which foon grow hard. The bed being 
well heated, and frcfti coals added to the fire, put into it fuch quantity of the 
matter to be melted as cannot hinder the fire from being carried to the requifite 
degree i which cannot be determined otherwife than by experience ; again, put 
frelh coals, and upon them another quantity of the matter to be melted ; they 
may be, like Jirata, one upon. another : but if the mafs, once melted, could 
not long fuftain the ftrength of the fire, or if you had a mind to melt a greater 
quantity of matter than what can be contained in the bed, you muftopen the 
round lower hole {Fig. y.e), that you may make a channel palfing from that hole 
through the lute, and reaching to the fmall 'cavity at the bottom of the bed 
(g) : to this hole, at the outfide, apply an earthen dilh like the bed within, or 
any other proper recipient, furrounded with burning coals, into which tlie 
matter melted, running from the bed through the hole (Frg 7. e.), may be col- 
Icdled, as is reprefented by Fig. 8. 

Fig. 9. A tranfverfe feftion of a Furnace in which Sulphur is obtained 
fy diftiUation from pyrites. .In this furnace are placed ten or twelve tubes, one 
of which is reprefented in this feftion (y), lying acrofs the whole breadth of the 
furnace. Thele tubes arc open at both ends. At the larger end, the mineral, 
form which the fulphur Is to be diftilled, is to be introduced} and then the 
opening is to be clofed with an earthen Hopper. The fmaller end opens into 
a caft-iron receiver (8), which receives the fulphur that is diftilled or eliquated. 
To prtvpnt thp crude mineral from palfing into the receiver, a ttar-like piece of 
baked earth is placet!^ the neck or fmaller end of the tube, along with the 
fulphur. Each rfurnace contains ten or twelve fuch tubes. 1 he length 
of the whole furnace is therefore evidently much greater than its breadth. 
The tubes are about four feet long, fomew'iiat of a conical form, fix or eight 
inches wide at their largN- end, and three quarters of an inch at their 
fmaller end. 

1 The walls of the long fides of the furnace. 

a. The alh*hole. 

3. The grate made of bricks. 

4. The me-place. 

5. The paflage for the flame to the upper part of'the furnace. 

fe. The two walls of the long fides of the furnace which fupport the tubes.. 

7. A tube placed acrofs the furnace. 

8. A fquare caft-iron receiver. 

9. Two holes in thereof of the furnace through which thefmoke-efcapes. 

There arc genemlly ten or twelve fuch liole.s in different parts of the 
roof, foaic of which are occafionally clofed. Sec a further deferipiieit cf 

thu 
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'K/ n.iccy and ef the eferathn af Mrafiing fulphnr^ at the artklA 
ef Ores. 

I'lr,. JO. Ihis figure reprefents a trapfveljfc fcfbion of a Furnace P um- 
J.NC Sulphur, by Distillation. Smb^tinc of Or.es. 

I. I'lic foundation of the wall funk unde#' ^ounu. 

The Gde-wall. 

3. The back-wall. 

4. The alh-hole. 

5. The grate. 

6. The fire-place. 

y. Two holes through which the ftnoke efcapes. 

8. The inner chamber of the furnace. 

9. An iron cucurbit or pot. 

10. A neck made of earthen- ware. 

11. The veflel called the fore-runner. 

1 2. A receiver. 

13. A banquette or ftep raifed to fupport the fore-runner. In this furnace, 

which is of an oblong (hapcy generally five or fix fuch fetts of diftilling 
vefiels are placed on each fide. 

Fig. 11. Reprefents a quantity of are pled up to he reafted. 

1. Two fides or faces of the pile. All the fides of it are povered with 

ftnall ore. 

2. The upper part of the pile, where hol^ or cavitie&are feen in which the 

fulpliur of the ore is collected. 

3. An opening where part of the pile has fdlen down, and in which the 

fulphur is feen dropping down. 

4. A plank to keep ofir the wind. Set Smelting of Ones. 

,Fio. 12. ji SeMien of the above Pile. ■ 

1. The wood to make the fire. 

2. Some charcoal for the kindling of the fire. 

3. A channel formed by a wooden tube or pipe. 0 
^4. The large lumps of ore. 

*5. Small ore. 

6. Finer ore, or dull: of ore, • _ 

7. The fubftance called vitrhlt that is, a half ititAnl ore powdered. 

Fig. 1 3. Reprefents a longitudind fe£lion of the FtfXNACXtfrRAMMELtBEXG. 
frr a defeription of this furnace at the article Smelting, tf Orbs of Silver. 

. I. Foundation of the mafenry in the ground. 

«. A part of the back waU. 

3. The tuyere. 

4. Channels to cany^oflrnioifture. . 

5. The covering fione of thefe chapne^ 

6. A bed of fcoria. 

7. The cafe or calfe made o bricksi 

8. A bed of clay. 

* 9. A bed of fifted ore and fubfiance called vitiiol. 
fo. The charcoal which is thrown into the ealXe prertooB to thefilUng pf the 
furnace with, ore and fiiel. 
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